A.L. ABBOTT AND ASSOCIATES (PTY) LTD

(Reg. No. 1982/004379/07)

Consulting Analytical & Industrial Chemists
Specialists in Water & Waste Water Treatment

Telephone (021)448 6340/1
After Hours (021)712 0940
Telefax (021)448 6342
e-Mail Address :
info@alabbott.co.za

(N

0. T0276)

WITZENBERG MUNICIPALITY

No. 1, Vine Park
Vine Road

7925

P.O. Box 483

WOODSTOCK, CAPE

7915

SOUTH AFRICA

SAMPLE 22 Samples of Water, marked
1 WBWMCR-001 : Reservoir. Final. Post-Chlorination ex Ceres
2 WBWMCR-002 : Wastewater Treatment Works ex Ceres — No sample received
3 WBWMCR-003 : Nduli Intermediate School ex Ceres
4, WBWMCR-004 : John Steyn Library ex Ceres
5 WBWMCR-005 : Bella Vista Clinic ex Ceres
6 WBWMCR-006 : 41 Chris Hani ex Ceres
DATE RECEIVED 11 January 2010
OUR REF. cc/sc/148/2/2/78 LAB DATA SHEET NO.: 10/22
12 January 2010
SANS 241 - 2006 (Drinking Water)
Class | Class Il Class I
Sample Number : 1 2 3 4 3 6 (Recomm. | (Max. Allow. Water
Operational | for Limited | Consumption
Limit) Duration) [ Period, 2max.
pH (at 25°C) 6.02 |- 591 |587 |[589 |580 |5095 4.0-10.0 | NoLimite
pHs (at 20 deg.C) - - - - -
Conductivity (at 25°C) (mS/m) 3.8 - 3.8 4.0 3.8 3.8 <150 150-370 | 7 years
Turbidity (NTU) 098 |- 1.6 097 |11 1.1 <1 1-5 No Limit ¢
Odour (Threshold Odour Number) | - - - - - - <5 5-10 No Limit b
Langelier Saturation Index -4.15 | - -4.23 | -4.06 | -4.16 | -4.55 - -
Ryznar Index
Corrosivity Ratio
Sodium Absorption Ratio
% Sodium - - - - - - - -
mgl | mg/l | mg/l | mgl | mgl | mg/ mg/l mg/l
Colour (as Pt) 43 - 33 27 30 31 <20 20-50 No Limit ®
CaCOs Precipitation Potential -545 | - -68.6 | -74.3 | -71.4 | -60.3 - -
Total Alkalinity (as CaCOs) 120 |- 12.0 |12.0 |12.0 |80
Total Hardness (as CaCOQs) 8.2 - 9.2 10.3 | 9.6 8.6
Calcium Hardness (as CaCOs) 3.3 - 35 5.8 4.3 3.3 - -
Calcium (as Ca) 1.3 - 1.4 2.3 1.7 1.3 <150 150-300 7 years
Magnesium Hardness (as CaCOs) | 4.9 - 5.7 45 5.3 5.3 - -
Magnesium (as Mg) 1.2 - 1.4 1.1 1.3 1.3 <70 70-100 7 years
Sodium (as Na) 5.8 - 5.8 5.8 5.8 5.8 <200 200-400 | 7 years
Potassium (as K) 0.33 |- 022 | 022 [0.22 |0.22 |<50 50-100 7 years
Zinc (as Zn) <0.01 | - 0.03 |0.02 |[<0.01|0.03 |<50 5.0-10.0 1 year
Chloride (as Cl) 117 | - 7.8 7.8 7.8 7.8 <200 200-600 7 years
Fluoride (as F) <01 |- <0.1 |<0.1 |<01 |015 |<1.0 1.0-1.5 1 year
Sulphate (as SO.) <40 |- <40 | <40 |<4.0 |<4.0 | <400 400-600 7 years
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This report relates only to the samples tested and is issued subject to the company’s standard terms and conditions of business.



SANS 241 - 2006 (Drinking Water)

Sample Number : 1 2 3 4 5 6 (R(;I::;L. (Mgfﬁlgw. Water
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mgll | mg/l | moll | mg/l | mgll | mg/l mg/l ma/l

Total Dissolved Solids 30 - 30 30 30 30 <1000 1000-2400 | 7 years

Total Suspended Solids - - - - - - - - -

Total kjeldahl nitrogen (as N) - - - - - -

Ammonia Nitrogen (as N) <0.15 | - <0.15 | <0.15 | <0.15 | <0.15 | <1.0 1.0-2.0 No Limit @

Nitrate & Nitrite Nitrogen (as N) 0.36 | - 0.37 | 0.49 |049 |045 |[<10 10-20 7 years

Nitrate Nitrogen (as N) 036 |- 037 |049 049 |[045 |- - -

Nitrite Nitrogen (as N) <0.08 | - <0.08 | <0.08 | <0.08 | <0.08

Boron (as B) - - - - - - - - -

Dissolved Organic Carbon (as C) - - - - - - <10 10-20 3 monthse

Chemical Oxygen Demand

Chemical Oxygen Demand (Filt.)

Total Phosphate (as P)

Ortho Phosphate (as P)

Sulphide (as S)

Oil & Grease

Dissolved Oxygen

Free Chlorine

Total Chlorine

woll | poll | pol | wpol | poll | pgl ug/ ug/

Iron (as Fe) 100 |- 220 |180 |[180 |116 | <200 200-2 000 | 7 years®
Manganese (as Mn) <40 | - <40 | <40 | <40 |<40 |<100 100-1 000 | 7 years
Aluminium (as Al) 60 - 100 |60 108 | 76 <300 300-500 1 year
Copper (as Cu) - - - - - - <1000 1000-2000 | 1 year
Nickel (as Ni) - - - - - - <150 150-350 1 year
Cobalt (as Co) - - - - - - <500 500-1000 | 1 year
Chromium (as Cr) - - - - - - <100 100-500 3 months
Cadmium (as Cd) - - - - - - <5 5-10 6 months
Lead (as Pb) - - - - - - <20 20-50 3 months
Cyanide (as CN’) - - - - - - <50 50-70 1 week
Arsenic (as As) - - - - - - <10 10-50 1 year
Mercury (as Hg) - - - - - - <1 1-5 3 months
Selenium (as Se) - - - - - - <20 20-50 1 year
Vanadium (as V) - - - - - - <200 200-500 1 year
Antlmony (as Sb) - - - <10 10-50 1 year

The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg
over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

UDF = Undefined.

(Page 2 of 13)



MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Determinand samples, samples, samples,
min. max. max.
Upper Limits
E.coli* (count/100 ml) . ) . . . . Not Not
Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms ) _ ) _ _ _ - - -
(count/100 ml)
Total Coliform Bacteria®¢ . , , , , . . .
(count/100 m) Nil - Nil Nil Nil Nil
Heterotrophic Plate Count . . .
(count/ml) 5 ) 20 2 ! 2

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

indicated in column 3.

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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Samples of Water, marked 7. WBWMOD-001 : 469 River Singel ex Op-die-Berg

8. WBWMOD-002 : Clinic ex Op-die-Berg

9. WBWMOD-003 : Tap ex Op-die-Berg

10. WBWMPR-001 : Reservoir. Post-Chlorination ex Prince Alfred Hamlet

11. WBWMPR-002 : 266 Steve Tshewete St. Kliprug ex Prince Alfred Hamlet

12. WBWMPR-003 : Municipal Offices ex Prince Alfred Hamlet

SANS 241 - 2006 (Drinking Water)
Sample Number : 7| 8| 9| 1 M| 12| Gecomm | (axAlow.| tiaer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 5.0-9.5 4.0-10.0 No Limit ¢
pHs (at 20 deg.C) - - - - - -
Conductivity (at 25°C) (mS/m) 5.9 6.0 6.0 60.7 |[20.0 |34.8 | <150 150-370 7 years
Turbidity (NTU) 0.33 | 048 033 |73 1.6 1.1 <1 1-5 No Limit
Odour (Threshold Odour Number) | - - - - - - <5 5-10 No Limit ®
Langelier Saturation Index undef | undef | undef | -1.72 | -2.74 | -2.44 | - - -
Ryznar Index
Corrosivity Ratio
Sodium Absorption Ratio
% Sodium - - - - - - -
mg/l | mg/l | mg/l | mgl | mgl | mgll mg/l mg/l

Colour (as Pt) 7 8 4 7 9 9 <20 20-50 No Limit ®
CaCOjs Precipitation Potential undef | undef | undef | -234 | -117 | -99.7 | - - -
Total Alkalinity (as CaCQs) <1.0 |<1.0 |[<1.0 |92.0 |28.0 |28.0
Total Hardness (as CaCOs) 11.7 |10.7 |11.7 |304 |73.8 | 137
Calcium Hardness (as CaCOs) 6.0 4.5 6.0 199 |[48.8 |923 |- - -
Calcium (as Ca) 2.4 1.8 2.4 795 195 |36.9 |<150 150-300 | 7 years
Magnesium Hardness (as CaCQOs) | 5.7 6.2 5.7 105 | 25.0 |451 |- - -
Magnesium (as Mg) 1.4 1.5 1.4 255 |6.1 11.0 | <70 70-100 7 years
Sodium (as Na) 7.8 7.8 7.8 97.4 | 23.7 | 452 | <200 200-400 | 7 years
Potassium (as K) 033 |033 |033 |14 0.66 |0.88 | <50 50-100 7 years
Zinc (as Zn) 0.02 |0.12 [0.08 |[0.08 [0.01 |0.02 |<50 5.0-10.0 1 year
Chloride (as Cl) 7.8 9.7 9.7 183.0 | 485 | 93.2 | <200 200-600 7 years
Fluoride (as F) <01 |<01 |019 |<0.1 [<01 |014 |<1.0 1.0-15 1 year
Sulphate (as SO4) <40 | <40 |[<40 |73.0 [11.0 |30.0 | <400 400-600 | 7 years
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SANS 241 - 2006 (Drinking Water)

Sample Number : 70 8 | 9 | 10| 1| 12| o | (ree Aiow.| v
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mgll | mg/l | moll | mg/l | mgll | mg/l mg/l ma/l
Total Dissolved Solids 40 40 40 410 | 140 | 240 | <1000 1000-2400 | 7 years
Total Suspended Solids - - - - - - -
Total kjeldahl nitrogen (as N) - - - - - -
Ammonia Nitrogen (as N) <0.15 | <0.15 | <0.15 | <0.15 | <0.15 | <0.15 | <1.0 1.0-2.0 No Limit @
Nitrate & Nitrite Nitrogen (as N) 1.6 1.4 1.6 0.19 |0.16 |0.10 |<10 10-20 7 years
Nitrate Nitrogen (as N) 1.6 1.4 1.6 019 [0.16 |0.1 - - -
Nitrite Nitrogen (as N) <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | <0.08
Boron (as B) - - - - -
Dissolved Organic Carbon (as C) <10 10-20 3 monthse
Chemical Oxygen Demand - - -
Chemical Oxygen Demand (Filt.)
Total Phosphate (as P)
Ortho Phosphate (as P)
Sulphide (as S)
Oil & Grease
Dissolved Oxygen
Free Chlorine
Total Chlorine - - - - - -
ua/ll | ol ug/l ug/l ug/l ug/l ug/l ug/l
Iron (as Fe) 100 |40 20 500 |180 |210 |<200 200-2 000 | 7 years®
Manganese (as Mn) <40 | <40 | <40 |[820 |[140 |150 |<100 100-1 000 | 7 years
Aluminium (as Al) 120 | 132 (134 |20 60 40 <300 300-500 1 year
Copper (as Cu) <1000 1000-2000 | 1 year
Nickel (as Ni) <150 150-350 1 year
Cobalt (as Co) <500 500-1000 | 1 year
Chromium (as Cr) <100 100-500 3 months
Cadmium (as Cd) <5 5-10 6 months
Lead (as Pb) <20 20-50 3 months
Cyanide (as CN’) <50 50-70 1 week
Arsenic (as As) <10 10-50 1 year
Mercury (as Hg) <1 1-5 3 months
Selenium (as Se) <20 20-50 1 year
Vanadium (as V) <200 200-500 1 year
Antlmony (as Sb) <10 10-50 1 year

over a period of 70 years.

The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

UDF = Undefined
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MICROBIOLOGICAL REQUIREMENTS
(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5

Allowable Compliance Contribution ¢

95% of 4% of 1% of

Determinand 7 8 9 10 11 12 samples, samples, samples,
min. max. max.
Upper Limits
if

E.coli* (count/100 ml) Nil Nil Nil Nil Nil Nil Not Not 1

Detected Detected

Faecal Coliforms . . .

(count/100 ml)

Total Coliform Bacteria®¢ . . . . . . .
(count/100 ml) Nil 2 Nil 22 Nil Nil

Heterotrophic Plate Count Nil Nil Nil 1498 | 1 Nil . . .
(count/ml)

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits
indicated in column 3.

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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Samples of Water, marked: 13. WBWMPR-004 : Tap ex Prince Alfred Hamlet

14.  WBWMTB-001 : Water Treatment Works. Final ex Tulbagh

15.  WBWMTB-002 : Municipal Office ex Tulbagh

16. WBWMTB-003 : Bloekombossie Restaurant ex Tulbagh - No sample received

17.  WBWMTB-004 : Central Town ex Tulbagh

18.  WBWMTB-005 : Clinic ex Tulbagh

SANS 241 - 2006 (Drinking Water)
Sample Number : 18| 1 | 15 | 16 | 17 | 18 | mecowm | Meeaon| Vi
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.

pH (at 25°C) 6.06 |9.89 |7.31 |- 7.23 | 7.43 [5095 4.0-10.0 | No Limite
pHs (at 20 deg.C) - - - - - -
Conductivity (at 25°C) (mS/m) 351 | 215 |95 - 9.3 10.2 | <150 150-370 7 years
Turbidity (NTU) 1.7 2.3 3.2 - 2.9 3.3 <1 1-5 No Limit
Odour (Threshold Odour Number) | - - - - - - <5 5-10 No Limit ®
Langelier Saturation Index -2.17 | 1.8 -2.21 | - -2.27 | -1.96 | - - -
Ryznar Index
Corrosivity Ratio
Sodium Absorption Ratio
% Sodium - - - - - - -

mgll | mg/l | moll | mg/l | mgll | mg/l mg/l ma/l
Colour (as Pt) 8 15 20 - 15 24 <20 20-50 No Limit ®
CaCOjs Precipitation Potential -141 | 412 |-78 |- -83 |-81 |- - -
Total Alkalinity (as CaCQs) 480 |720 |16.0 |- 16.0 | 24.0
Total Hardness (as CaCQOs) 140 80.8 |235 |- 24.8 | 30.1
Calcium Hardness (as CaCOs) 94.0 |79.0 |12.0 |- 125 | 108 |- - -
Calcium (as Ca) 376 | 316 |48 - 5.0 4.3 <150 150-300 7 years
Magnesium Hardness (as CaCO;) | 46.3 | 1.8 115 |- 123 193 |- - -
Magnesium (as Mg) 11.3 | 044 |28 - 3.0 4.7 <70 70-100 7 years
Sodium (as Na) 454 | 149 |143 |- 143 | 145 | <200 200-400 7 years
Potassium (as K) 0.88 | 0.44 |0.44 |- 044 | 055 | <50 50-100 7 years
Zinc (as Zn) 0.06 | <0.01 | <0.01 | - <0.01 | <0.01 | <5.0 5.0-10.0 1 year
Chloride (as Cl) 91.3 | 175 | 194 |- 194 | 19.4 | <200 200-600 7 years
Fluoride (as F) <01 | <01 |<01 |- <01 | 028 |<1.0 1.0-15 1 year
Sulphate (as SO4) 200 | <40 |[<40 |- <4.0 | <4.0 | <400 400-600 | 7 years
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SANS 241 - 2006 (Drinking Water)

Sample Number : 18 | 14 | 15 | 16 | 17 | 18 | econm | Mo Aow| Haer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mgll | mg/l | moll | mg/l | mgll | mg/l mg/l ma/l
Total Dissolved Solids 240 | 150 |70 - 70 70 <1000 1000-2400 | 7 years
Total Suspended Solids - - - - - - -
Total kjeldahl nitrogen (as N) - - - - -
Ammonia Nitrogen (as N) <0.15 | <0.15 | <0.15 | - <0.15 | <0.15 | <1.0 1.0-2.0 No Limit @
Nitrate & Nitrite Nitrogen (as N) <0.05 | <0.05 | <0.05 | - <0.05 | <0.05 | <10 10-20 7 years
Nitrate Nitrogen (as N) <0.05 | <0.05 | <0.05 <0.05 | <0.05 | - - -
Nitrite Nitrogen (as N) <0.08 | <0.08 | <0.08 <0.08 | <0.08
Boron (as B) - - - - - - - -
Dissolved Organic Carbon (as C) <10 10-20 3 monthse
Chemical Oxygen Demand - - -
Chemical Oxygen Demand (Filt.)
Total Phosphate (as P)
Ortho Phosphate (as P)
Sulphide (as S)
Oil & Grease
Dissolved Oxygen
Free Chlorine
Total Chlorine - - - - - -
ua/ll | ol ug/l ug/l ug/l ug/l ug/l ug/l
Iron (as Fe) 220 |120 |118 |- 180 | 222 | <200 200-2 000 | 7 years®
Manganese (as Mn) 160 | <40 |[100 |- <40 | <40 | <100 100-1 000 | 7 years
Aluminium (as Al) 40 204 300 |- 240 | 180 | <300 300-500 1 year
Copper (as Cu) <1000 1000-2000 | 1 year
Nickel (as Ni) <150 150-350 1 year
Cobalt (as Co) <500 500-1000 | 1 year
Chromium (as Cr) <100 100-500 3 months
Cadmium (as Cd) <5 5-10 6 months
Lead (as Pb) <20 20-50 3 months
Cyanide (as CN’) <50 50-70 1 week
Arsenic (as As) <10 10-50 1 year
Mercury (as Hg) <1 1-5 3 months
Selenium (as Se) <20 20-50 1 year
Vanadium (as V) <200 200-500 1 year
Antlmony (as Sb) <10 10-50 1 year

over a period of 70 years.

The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

UDF = Undefined.
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MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Determinand 13 14 15 16 17 18 samples, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) , , , , , Not Not
Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms _ _ _ _ _ ) - - -
(count/100 ml)
Total Coliform Bacteria ¢ . . . , , . . .
(count/100 ml) Nil Nil Nil - Nil Nil
i h
Heterotrophic Plate Count Nil 1 1 ) Nil 29 . . .

(count/ml)

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

indicated in column 3.

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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Samples of Water, marked : 19  WBWMTB-006 : Wastewater Treatment Works Tap ex Tulbagh

20 WBWMTB-007 : Shell Garage. Main Road ex Tulbagh

21 WBWMWO-001 : Water Treatment Works. Final ex Wolseley

22 WBWMWO-002 : No. 4. NPK. Pine Valley ex Wolseley

23 WBWMWO-003 : Municipal Office ex Wolseley

24 WBWMWO-004 : stamperstraat reservoir

SANS 241 - 2006 (Drinking Water)
Sample Number : 19 | 20 | 21 | 2 | 28 | 28 | moconm | Mo Aow| fmer
Operational | for Limited | Consumption
Limit) Duration) [ Period, 2max.

pH (at 25°C) 718 |7.07 [548 |525 |504 |4.89 |5095 4.0-10.0 No Limit ¢
pHs (at 20 deg.C) - - - - - -
Conductivity (at 25°C) (mS/m) 9.3 9.5 25 2.7 2.6 2.6 <150 150-370 | 7 years
Turbidity (NTU) 2.8 3.4 044 |11 2.1 0.37 | <1 1-5 No Limit d
Odour (Threshold Odour Number) | - - - - - - <5 5-10 No Limit b
Langelier Saturation Index -2.35 | -2.35 | -5.39 | -5.46 | -5.72 | undef | - - -
Ryznar Index
Corrosivity Ratio
Sodium Absorption Ratio
% Sodium - - - - - - -

mg/l | mg/l | mgd | ma/l | mg/l | mgll mg/l mg/l
Colour (as Pt) 16 13 2 <1 <1 <1 <20 20-50 No Limit ®
CaCOs Precipitation Potential -88 |-11.2 | -65.3 | -107 |-165 | undef |- - -
Total Alkalinity (as CaCOQs) 16.0 |20.0 | 4.0 4.0 4.0 <1
Total Hardness (as CaCQOs) 233 | 243 |19 2.8 2.5 2.5
Calcium Hardness (as CaCOs) 118 |12.0 |19 2.8 25 25 - -
Calcium (as Ca) 47 |48 |077 |11 |099 |0.99 |<150 150-300 | 7 years
Magnesium Hardness (as CaCO;) | 11.5 | 123 |[<1.0 |<1.0 |<1.0 | <10 |- -
Magnesium (as Mg) 2.8 3.0 <0.3 [<0.3 |<0.3 |<0.3 |<70 70-100 7 years
Sodium (as Na) 147 | 147 |32 |33 |33 |32 |<200 200-400 | 7 years
Potassium (as K) 0.44 | 0.44 | <0.09 | <0.09 | <0.09 | <0.09 | <50 50-100 7 years
Zinc (as Zn) <0.01 | <0.01 | <0.01 | 0.02 | <0.01 | 0.06 | <5.0 5.0-10.0 1 year
Chloride (as Cl) 194 |19.4 |58 5.8 5.8 3.9 <200 200-600 | 7 years
Fluoride (as F) 012 |010 |[<0.1 |035 |011 |[<01 |<1.0 1.0-1.5 1 year
Sulphate (as SO.) <40 | <40 | <40 |<4.0 |[<4.0 |<4.0 |<400 400-600 7 years
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SANS 241 - 2006 (Drinking Water)

Sample Number : 19 | 20 | 2| 2| B | 2 | geconm | MaxAlow| Weer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mgll | mg/l | moll | mgl | mgll | mg/l mg/l ma/l
Total Dissolved Solids 70 70 20 20 20 20 <1000 1000-2400 | 7 years
Total Suspended Solids - - - - - - -
Total kjeldahl nitrogen (as N) - - - - - -
Ammonia Nitrogen (as N) 0.48 | <0.15|<0.15 | <0.15|0.38 |0.44 |<1.0 1.0-2.0 No Limit d
Nitrate & Nitrite Nitrogen (as N) <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <10 10-20 7 years
Nitrate Nitrogen (as N) <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | - - -
Nitrite Nitrogen (as N) <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | <0.08
Boron (as B) - - - - - - - - -
Dissolved Organic Carbon (as C) <10 10-20 3 monthse
Chemical Oxygen Demand - -
Chemical Oxygen Demand (Filt.)
Total Phosphate (as P)
Ortho Phosphate (as P)
Sulphide (as S)
Oil & Grease
Dissolved Oxygen
Free Chlorine
Total Chlorine - - - - - -
pol [ poi | pol | ugl | ol | ol |yl g/
Iron (as Fe) 180 | 172 | 120 |56 160 | 120 | <200 200-2000 | 7 years®
Manganese (as Mn) <40 [ <40 |[<40 (<40 |<40 |<40 |<100 100-1 000 | 7 years
Aluminium (as Al) 280 |[208 |46 70 130 | 60 <300 300-500 1 year
Copper (as Cu) <1000 1000-2000 | 1 year
Nickel (as Ni) <150 150-350 1 year
Cobalt (as Co) <500 500-1000 | 1 year
Chromium (as Cr) <100 100-500 3 months
Cadmium (as Cd) <5 5-10 6 months
Lead (as Pb) <20 20-50 3 months
Cyanide (as CN’) <50 50-70 1 week
Arsenic (as As) <10 10-50 1 year
Mercury (as Hg) <1 1-5 3 months
Selenium (as Se) <20 20-50 1 year
Vanadium (as V) <200 200-500 1 year
Antimony (as Sb) <10 10-50 1 year

over a period of 70 years.

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

UND = Undefined.
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MICROBIOLOGICAL REQUIREMENTS

- 12 -

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Determinand 19 20 21 22 23 24 sam_pIeS, samples, samples,
min. max. max.
Upper Limits
E.coli* (count/100 ml) . . . . . . Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria®¢ . . . : :
(count/100 mi) Nil 4 Nil Nil Nil Nil
Heterotrophic Plate Count . . : : .
(count/ml) Nil 882 Nil Nil Nil Nil

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to

the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits
indicated in column 3.

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.

T.R. DAVIES

Chartered Water & Environmental Manager

DIRECTOR

148/2/2/78

12 January 2010

TO

Pr.Sci.Nat.

WITZENBERG MUNICIPALITY

P O Box 44
CERES
6835

Attention : MR JOHAN SWANEPOEL
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APPENDIX 1 Specific Methods used for the Analysis of Parameters indicated in this report.
Estimated
Parameter Method Uncertainty
(%)
pH (at 25 deg.C) - Lab SABS 11 : (1990 — 3" Revision) 0,019
pH (at 25 deg.C) — Field* SABS 11 : (1990 — 3" Revision) -
Langelier Saturation Index (at 25 deg.C)* Calculation -
Conductivity (mS/m) (at 25 deg.C) STD Method 2501 A (1992) 2,15
Turbidity (NTU) Hach 8237 1,81
Colour (mg/l as Pt)* Hach 8025 -
Total Alkalinity (mg/l as CaCOg3)* STD Methods 2320 (1992) -
Total Hardness (mg/l as CaCOs,) SABS SM 1265 (2000) 0,09
Calcium (mg/l as CaCOy) SABS SM 1265 (2000) 0,09
Magnesium (mg/l as CaCOs) SABS SM 1265 (2000) 0,08
Chloride (mg/l as CI) SABS 202 (2" Revision) 0,08
Fluoride (mg/l as F) Hach 8029 0,19
Iron (ug/l as Fe) SANS 5207 (2004) 0,09
Manganese (ug/l as Mn) SANS 5209 (2005) 0,09
Aluminium (pg/l as Al) SANS 6169 (2005) 0,14
Calcium Carbonate Precipitation Potential* | Calculation -
Free Chlorine (mg/l)* Lovibond Method 3 -
Sodium (mg/l as Na) SANS 6050 (2004) 0,08
Potassium (mg/l as K) STD Method 3111 B (1992) 0,07
Zinc (mg/l as Zn)* SANS 5214 (2005) 0,08
Nitrate Nitrogen (mg/l as N) Hach 8150 0,12
Nitrate Nitrogen (mg/l as N) Lovibond Method using Brucine 0,057
Nitrite Nitrogen (mg/l as N) * Lovibond Method 0,08
Nitrate & Nitrite Nitrogen (mg/l as N)* Hach 8150 -
Ammonia (mg/l as N) STD Method 4500-NHs;:C (1992) 0,07
Sulphate (mg/l as SO4) Hach 8051 0,17
Total Dissolved Solids* STD Method 2501 A (1992) 1,63
E.coli (organisms per 100 ml)* SABS 221 (2002) -
Coliforms (organisms per 100 ml)* SABS 221 (2002) -
Total Plate Count (organisms per ml)* Petrifilm ™ s
Faecal coliforms (organisms per 100 ml)* SABS SM 221 (2002) -
Settleable Solids (ml/l)* STD Method 2540 F (1992) -




Chemical Oxygen Demand (mg/l) SANS 6048 (2005) 0,08
Total Kjeldahl Nitrogen (mg/l)* Hach 8075 -
Dissolved Oxygen (mg/l)* STD Method 4500 O-G -
Total Suspended Solids (mg/l)* STD Method 2540 D (1992) -
Volatile Suspended Solids (mg/l)* STD Method 2540 E (1992) -
Total Phosphorus (mg/l as P)* STD Method 4500-PB (1992) / Hach 8114 -
Ortho Phosphorus (mg/l as P)* Hach 8114 -
Copper (ug/l as Cu) SANS 5203 (2005) 0,13

* Tests marked “Not SANAS Accredited” in this report are not included in the SANAS

Schedule of Accreditation for this laboratory.

(Schedule of Accreditation excludes sampling)
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A.L. ABBOTT AND ASSOCIATES (PTY) LTD

Consulting Analytical & Industrial Chemists
Specialists in Water & Waste Water Treatment
Telephone (021)448 6340/1

After Hours (021)712 0940

Telefax (021)448 6342

e-Mail Address :

info@alabbott.co.za

(Reg. No. 1982/004379/07)

(No. T0276)

Certificate of Analysis

WITZENBERG MUNICIPALITY

SAMPLE

DATE RECEIVED

13 September 2010

Five Samples of Water (Resampling)

No. 1, Vine Park

Vine Road

7925

P.O. Box 483
WOODSTOCK, CAPE

7915

SOUTH AFRICA

OUR REF. sc/148/2/2/3135 B DATA SHEET NO. : 10/2407
15 September 2010
Wolseley
Sample Marked : Cegatse;: hn Water Wolseley “\:Ivﬂfégl Stamperstraat
Li Treatment Pine Valley . Reservoir
ibrary W Office
orks

E.coli (organisms per 100 ml) Nil Nil Nil Nil Nil
Coliforms (organisms per 100 ml) Nil Nil Nil Nil Nil

Nil Nil Nil Nil Nil

Total Plate Count (organisms per ml)

N. VAN BINSBERGEN Pr.Sci.Nat.
DIRECTOR
TO : WITZENBERG MUNICIPALITY
P O Box 44
CERES
6835
Attention : MS S. FARMER

(Page 1 of 2)

This report relates only to the samples tested and is issued subject to the conditions.




2 -

APPENDIX 1 Specific Methods used for the Analysis of Parameters indicated in this report.
Estimated
Parameter Method Uncertainty
(%)
pH (at 25 °C) - Lab SABS 11 : (1990 — 3" Revision) 0,019
pH (at 25 <C) — Field* SABS 11 : (1990 — 3" Revision) -
Langelier Saturation Index (at 25 “C)* Calculation -
Conductivity (mS/m) (at 25 <C) STD Method 2501 A (1992) 2,15
Turbidity (NTU) Hach 8237 1,81
Colour (mg/l as Pt)* Hach 8025 -
Total Alkalinity (mg/l as CaCOs)* STD Methods 2320 (1992) -
Total Hardness (mg/l as CaCQOs;) SABS SM 1265 (2000) 0,09
Calcium (mg/l as CaCO:s) SABS SM 1265 (2000) 0,09
Magnesium (mg/l as CaCQOs;) SABS SM 1265 (2000) 0,08
Chloride (mg/l as Cl) SABS 202 (2" Revision) 0,08
Fluoride (mg/l as F) Hach 8029 0,19
Iron (ug/l as Fe) SANS 5207 (2004) 0,09
Manganese (ug/l as Mn) SANS 5209 (2005) 0,09
Aluminium (pg/l as Al) SANS 6169 (2005) 0,14
Calcium Carbonate Precipitation Potential* | Calculation -
Free Chlorine (mg/l)* Lovibond Method 3 -
Sodium (mg/l as Na) SANS 6050 (2004) 0,08
Potassium (mg/l as K) STD Method 3111 B (1992) 0,07
Zinc (mg/l as Zn) SANS 5214 (2005) 0,08
Nitrate Nitrogen (mg/l as N) Hach 8150 0,12
Nitrate Nitrogen (mg/l as N) Lovibond Method using Brucine 0,057
Nitrite Nitrogen (mg/l as N) Lovibond Method 0,08
Nitrate & Nitrite Nitrogen (mg/l as N) Hach 8150 -
Ammonia (mg/l as N) STD Method 4500-NHs;:C (1992) 0,07
Sulphate (mg/l as SO4) Hach 8051 0,17
Total Dissolved Solids* STD Method 2501 A (1992) 1,63
E.coli (organisms per 100 ml) SABS 221 (2002) -
Coliforms (organisms per 100 ml) SABS 221 (2002) -
Total Plate Count (organisms per ml) Petrifilm ™ -
Faecal coliforms (organisms per 100 ml) SABS SM 221 (2002) -
Settleable Solids (ml/l)* STD Method 2540 F (1992) -
Chemical Oxygen Demand (mg/l) SANS 6048 (2005) 0,08
Total Kjeldahl Nitrogen (mg/l)* Hach 8075 -
Dissolved Oxygen (mg/l)* STD Method 4500 O-G -
Total Suspended Solids (mg/l)* STD Method 2540 D (1992) -
Volatile Suspended Solids (mg/l)* STD Method 2540 E (1992) -
Total Phosphate (mg/l as P)* STD Method 4500-PB (1992) / Hach 8114 -
Ortho Phosphate (mg/l as P)* Hach 8114 -
Copper (ug/l as Cu) SANS 5203 (2005) 0,13

* Tests marked “Not SANAS Accredited” in this report are not included in the SANAS

Schedule of Accreditation for this laboratory.

(Schedule of Accreditation excludes sampling)
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A.L. ABBOTT AND ASSOCIATES (PTY) LTD

(Reg. No. 1982/004379/07)

Consulting Analytical & Industrial Chemists
Specialists in Water & Waste Water Treatment

Telephone (021)448 6340/1
After Hours (021)712 0940
Telefax (021)448 6342
e-Mail Address :
info@alabbott.co.za

(No. T0276

Certificate of

)
Analysis

WITZENBERG MUNICIPALITY

No. 1, Vine Park
Vine Road

7925

P.O. Box 483

WOODSTOCK, CAPE

7915

SOUTH AFRICA

SAMPLE 24 Samples of Drinking Water, marked
1 WBWMCR-001 : Reservoir. Final. Post-Chlorination ex Ceres
2. WBWMCR-002 : Wastewater Treatment Works ex Ceres (No Sample Received)
3 WBWMCR-003 : Nduli Intermediate School ex Ceres
4, WBWMCR-004 : John Steyn Library ex Ceres
5 WBWMCR-005 : Bella Vista Clinic ex Ceres
6 WBWMCR-006 : 41 Chris Hani ex Ceres
DATE RECEIVED 4 October 2010
OUR REF. sc/148/2/2/3614 LAB DATA SHEET NO.: 10/2614
7 October 2010
SANS 241 - 2006 (Drinking Water)
Sampl Numbar N R T
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 632 |64 |610 |613 |[613 |6,03 |[5.0-95 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) 3,4 3,5 3,3 3,9 3,5 3,4 <150 150-370 7 years
Turbidity (NTU) 1,3 1,1 1,1 1,5 1,4 1,2 <1 1-5 No Limit @
Langelier Saturation Index 4,14 -3,75 | 436 |-3,79 | -433 | -4,43
ma/l | ma/l | ma/l | ma/l | ma/l | mall ma/l ma/l
Colour (as Pt) 3 4 3 4 9 2 <20 20-50 No Limit b
Total Alkalinity (as CaCOs) 4,0 120 |40 8,0 4,0 4,0
Total Hardness (as CaCQOs) 9,9 116 [103 |13,7 |99 9,9
Calcium Hardness (as CaCOs) 5,0 6,3 5,0 8,8 5,0 5,0
Calcium (as Ca) 2,0 2,5 2,0 3,5 2,0 2,0 <150 150-300 7 years
Magnesium Hardness (as CaCOs) | 4,9 53 53 49 49 49
Magnesium (as Mg) 1,2 1,3 1,3 1,2 1,2 1,2 <70 70-100 7 years
Sodium (as Na) 5,0 5,0 5,0 5,1 5,0 5,0 <200 200-400 7 years
Potassium (as K) 044 033 |044 |033 |033 |044 |<50 50-100 7 years
Zinc (as Zn) 001 [001 |003 |001 [001 |002 |<50 5.0-10.0 | 1year
Chloride (as Cl) 104 |83 8,3 6,3 8,3 8,3 <200 200-600 | 7 years
Fluoride (as F) <0,10 | <0,10 | <0,10 | <0,10 | <0,10 | <0,10 | <1.0 1.0-1.5 1 year
Sulphate (as SO4) <40 | <40 |[<40 |[<40 |[<40 |<40 |<400 400-600 | 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Number : 1| 2| 8| 4| 5| & | Recomm | (axAlow.| timer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mol | mal | mgl ma/l ma/l
Total Dissolved Solids 30 30 30 30 30 30 <1000 1000-2400 | 7 years
Ammonia Nitrogen (as N) <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <1.0 1.0-2.0 No Limit @
Nitrate & Nitrite Nitrogen (as N) 034 (039 (039 (041 (041 |037 |<10 10-20 7 years
Nitrate Nitrogen (as N) 0,34 039 |034 |041 0,41 0,37
Nitrite Nitrogen (as N) <0,08 | <0,08 | <0,08 | <0,08 | <0,08 | <0,08
poll | wall | o | opodt | wald | gl ual ual
Iron (as Fe) 60 <10 20 20 <10 <10 <200 200-2000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 60 60 100 | 80 100 | 100 | <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 2 samples, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) . . . . . . Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria® . . . . . .
(count/100 mi) Nil Nil Nil Nil Nil Nil
Heterotrophic Plate Counth . . .
(count/mi) Nil 216 Nil 44 8 Nil

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to

indicated in column 3.

the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 7. WBWMOD-001 : 469 River Singel ex Op-die-Berg
8. WBWMOD-002 : Clinic ex Op-die-Berg
9. WBWMOD-003 : Tap ex Op-die-Berg
10. WBWMPR-001 : Reservoir. Post-Chlorination ex Prince Alfred Hamlet
11. WBWMPR-002 : 266 Steve Tshewete St. Kliprug ex Prince Alfred Hamlet
12. WBWMPR-003 : Municipal Offices ex Prince Alfred Hamlet
SANS 241 - 2006 (Drinking Water)
Sample Number : 7| 8| 9| 1 M| 12| Gecomm | (axAlow.| tieer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 561 |564 |553 |556 |[545 |540 |5.0-95 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) 6,3 6,1 6,2 3,0 4,0 34 <150 150-370 7 years
Turbidity (NTU) 033 [034 |043 |035 |043 |060 | <t 1-5 No Limit @
Langelier Saturation Index Undef. | Undef. | -4,81 | -4,66 | -4,94 | -4,76
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Colour (as Pt) <1 <1 <1 <1 <1 <1 <20 20-50 No Limit ®
Total Alkalinity (as CaCOs) <1,0 [<1,0 |40 8,0 4,0 8,0
Total Hardness (as CaCQOs) 149 | 156 |[148 |75 10,1 | 9,1
Calcium Hardness (as CaCOs) 6,3 7.8 7,0 43 6,0 5,0
Calcium (as Ca) 2,5 3,1 2,8 1,7 2,4 2,0 <150 150-300 7 years
Magnesium Hardness (as CaCO3) | 8,6 7,8 7,8 3.2 41 41
Magnesium (as Mg) 2,1 1,9 1,9 077 099 |099 |<70 70-100 7 years
Sodium (as Na) 8,3 8,0 8,1 5,0 54 52 <200 200-400 7 years
Potassium (as K) 044 1033 |044 |033 |05 |033 |<50 50-100 7 years
Zinc (as Zn) 0,01 0,05 |<0,01 |<0,01 |0,02 |0,05 |<50 5.0-10.0 1 year
Chloride (as Cl) 125 | 125 |125 |104 (125 |83 <200 200-600 7 years
Fluoride (as F) <0,10 | <0,10 | <0,10 | <0,10 | <0,10 | <0,10 | <1.0 1.0-1.5 1 year
Sulphate (as SO4) <40 | <40 |[<40 |[<40 |[<40 |<40 |<400 400-600 | 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Number : 2| 8 | 9| 10| f | 12| Gecomm | MaxAlow| eer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Total Dissolved Solids 50 50 50 30 30 30 <1000 1000-2400 | 7 years
Ammonia Nitrogen (as N) <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) 2,0 1,8 1,8 0,29 0,32 0,28 <10 10-20 7 years
Nitrate Nitrogen (as N) 2,0 1,8 1,8 029 (032 0,28
Nitrite Nitrogen (as N) <0,08 | <0,08 | <0,08 | <0,08 | <0,08 | <0,08
poll | wall | g | opodt | wald | gl ual ual
Iron (as Fe) <10 20 <10 <10 40 <10 <200 200-2 000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 300 |[300 |240 |120 |60 160 | <300 300-500 | 1 year

a

The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg
over a period of 70 years.

b

The limits given are based on aesthetic aspects.

c

No primary health effect — low pH values can result in structural problems in the distribution system.

These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS
(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5

Allowable Compliance Contribution ¢

95% of 4% of 1% of

Sample Number : 7 8 9 10 11 12 samples, samples, samples,
min. max. max.
Upper Limits
it

E.colif (count/100 ml) Nil Nil Nil Nil Nil Nil Not Not 1

Detected Detected

Faecal Coliforms

(count/100 ml)

Total Coliform Bacteria®¢ , . . . : .
(count/100 ml) Nil Nil Nil Nil Nil Nil
Heterotrophic Plate Count h 1496 | 704 20 Nil Nil Nil
(count/ml)

e

The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits
indicated in column 3.

Definitive preferred indicator of faecal pollution.

Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 13 WBWMPR-004 : Tap ex Prince Alfred Hamlet
14 WBWMTB-001 : Water Treatment Works. Final ex Tulbagh
15.  WBWMTB-002 : Municipal Office ex Tulbagh
16.  WBWMTB-003 : Bloekombossie Restaurant ex Tulbagh
17. WBWMTB-004 : Central Town ex Tulbagh
18.  WBWMTB-005 : Clinic ex Tulbagh
SANS 241 - 2006 (Drinking Water)
Bl it 8| U | 85| 16| 7| 8| (ecomm | (ex Alow| Vieer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 544 1914 |873 |860 |850 |840 |[5095 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) 3,4 270 |69 6,8 6,9 6,1 <150 150-370 7 years
Turbidity (NTU) 049 |24 2,0 1,2 1,8 2,6 <1 1-5 No Limit ¢
Langelier Saturation Index -5,02 087 |-1,08 |-1,16 |-1,44 | -1,44
mg/l | mgl | mgl | moA | mal | mgl ma/l ma/l
Colour (as Pt) <1 6 11 10 10 12 <20 20-50 No Limit b
Total Alkalinity (as CaCQs) 4,0 48,0 | 120 | 12,0 |80 12,0
Total Hardness (as CaCOs) 8,6 82,9 15,4 16,2 16,6 15,9
Calcium Hardness (as CaCOs) 5,0 815 8,0 8,8 8,8 7,3
Calcium (as Ca) 2,0 326 |32 3,5 3,5 29 <150 150-300 7 years
Magnesium Hardness (as CaCOs) | 3,6 1,4 7.4 7.4 7,8 8,6
Magnesium (as Mg) 0,88 |0,33 1,8 1,8 1,9 2,1 <70 70-100 7 years
Sodium (as Na) 5,2 9,0 94 9,6 94 94 <200 200-400 7 years
Potassium (as K) 044 |044 044 |044 |044 |044 | <50 50-100 7 years
Zinc (as Zn) 0,03 |<0,01 | 0,02 |0,04 |[<0,01 |<0,01]|<50 5.0-10.0 | 1year
Chloride (as Cl) 12,5 16,7 16,7 16,7 16,7 16,7 | <200 200-600 7 years
Fluoride (as F) 045 |066 |03 |<0,10 |<0,10 [ 0,25 |<1.0 1.0-1.5 1 year
Sulphate (as SOu) <40 | <40 |<40 |<40 |<40 |<4,0 | <400 400-600 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Number : 8 | 1| 15| 16 | 17 | 18 | ecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mol | mal | mgl ma/l ma/l
Total Dissolved Solids 30 180 | 60 60 60 50 <1000 1000-2400 | 7 years
Ammonia Nitrogen (as N) <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) 0,29 <0,05 | <0,05 | <0,05 | <0,05 | <0,05 | <10 10-20 7 years
Nitrate Nitrogen (as N) 0,29 | <0,05 | <0,05 | <0,05 | <0,05 | <0,05
Nitrite Nitrogen (as N) <0,08 | <0,08 | <0,08 | <0,08 | <0,08 | <0,08
poll | wall | g | opodt | wald | gl ual ual
Iron (as Fe) <10 | <10 |40 120 | 20 80 <200 200-2 000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 80 120 | 100 | 100 |[160 |100 | <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 13 14 15 16 17 18 samples, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) , , , , , , Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria®¢ . . . . : .
(count/100 mi) Nil Nil Nil Nil Nil Nil
Heterotrophic Plate Counth :
(count/ml) Nil 1 418 3 792 1

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to

indicated in column 3.

the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.

(Page 6 of 10)




SAMPLE 19 WBWMTB-006 : Wastewater Treatment Works Tap ex Tulbagh
20 WBWMTB-007 : Shell Garage. Main Road ex Tulbagh
21 WBWMWO-001 : Water Treatment Works. Final ex Wolseley
22 WBWMWO-002 : No. 4. NPK. Pine Valley ex Wolseley
23 WBWMWO-003 : Municipal Office ex Wolseley
24 WBWMWO-004 : stamperstraat reservoir
SANS 241 - 2006 (Drinking Water)
it 19 | 2 [ 2| 2| B | 2| @econm | Maxhlon| Weer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 834 |822 |[815 |805 [791 |761 |5095 4.0-10.0 | No Limitc
Conductivity (at 25°C) (mS/m) 6,9 6,8 4,0 1,8 1,7 1,8 <150 150-370 7 years
Turbidity (NTU) 077 |12 1,1 057 |062 |075 |«1 1-5 No Limit
Langelier Saturation Index -1,34 | -1,77 | -1,90 | Undef. | Undef. | Undef.
mg/l | mgl | mgl | moA | mal | mgl ma/l ma/l
Colour (as Pt) 7 15 2 <1 <1 <1 <20 20-50 No Limit b
Total Alkalinity (as CaCQs) 120 | 8,0 160 | <10 [<1,0 |<1,0 |- -
Total Hardness (as CaCOs) 18,6 156 | 6,0 51 4.8 4.8 - -
Calcium Hardness (as CaCOs) 108 |78 3,3 3,3 3,0 2,5 - -
Calcium (as Ca) 43 3,1 1,3 1,3 1,2 0,99 | <150 150-300 7 years
Magnesium Hardness (as CaCOs) | 7,8 78 2,7 1,8 1,8 2,3 -
Magnesium (as Mg) 1,9 1,9 066 |044 |044 |055 |<70 70-100 7 years
Sodium (as Na) 8,9 9,6 2,4 2,3 2,3 2,3 <200 200-400 7 years
Potassium (as K) 044 |044 |<0,09 | <0,09 | <0,09 | 0,11 <50 50-100 7 years
Zinc (as Zn) 0,03 | <0,01 |<0,01 | 0,02 |001 |003 |<50 5.0-10.0 | 1year
Chloride (as Cl) 16,7 | 16,7 |83 8,3 8,3 8,3 <200 200-600 | 7 years
Fluoride (as F) <0,10 | <0,10 | <0,10 | 0,16 | <0,10 | <0,10 | <1.0 1.0-1.5 1 year
Sulphate (as SO4) <40 | <40 |[<40 |[<40 |[<40 |<40 |<400 400-600 | 7 years
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SANS 241 - 2006 (Drinking Water)

Sample Nurmber 19 | 2 | 2| 2| B | 2 | Eecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Total Dissolved Solids 60 60 30 20 20 20 <1000 1000-2400 | 7 years
Ammonia Nitrogen (as N) <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) <0,05 | <0,05 | 0,27 | <0,05 | <0,05 | <0,05 | <10 10-20 7 years
Nitrate Nitrogen (as N) <0,05 | <0,05 | 0,27 | <0,05 | <0,05 | <0,05
Nitrite Nitrogen (as N) <0,08 | <0,08 | <0,08 | <0,08 | <0,08 | <0,08
poll | wodl | o | opoll | Wad | gl ol ol
Iron (as Fe) 60 60 <10 <10 20 <10 <200 200-2 000 | 7 years®
Manganese (as Mn) <40 <40 <40 44 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 140 100 140 100 140 80 <300 300-500 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.
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MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 19 20 21 22 23 24 samPIes, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) , , , , , , Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria® . . . : : .
(count/100 mi) Nil Nil Nil Nil Nil Nil
Heterotrophic Plate Count h . . . .
(count/ml) 1588 | 352 Nil Nil Nil Nil

indicated in column 3.

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.

N. VAN BINSBERGEN Pr.Sci.Nat.
DIRECTOR

148/2/2/3614
7 October 2010

TO : WITZENBERG MUNICIPALITY
P O Box 44
CERES
6835

Attention : MR JOHAN SWANEPOEL
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-10 -

APPENDIX 1 Specific Methods used for the Analysis of Parameters indicated in this report.
Estimated
Parameter Method Uncertainty
(%)
pH (at 25 °C) - Lab SABS 11 : (1990 — 3" Revision) 0,019
pH (at 25 <C) — Field* SABS 11 : (1990 — 3" Revision) -
Langelier Saturation Index (at 25 “C)* Calculation -
Conductivity (mS/m) (at 25 °C) STD Method 2501 A (1992) 2,15
Turbidity (NTU) Hach 8237 1,81
Colour (mg/l as Pt)* Hach 8025 -
Total Alkalinity (mg/l as CaCO3)* STD Methods 2320 (1992) -
Total Hardness (mg/l as CaCOs) SABS SM 1265 (2000) 0,09
Calcium (mg/l as CaCOs,) SABS SM 1265 (2000) 0,09
Magnesium (mg/l as CaCO3) SABS SM 1265 (2000) 0,08
Chloride (mg/l as Cl) SABS 202 (2" Revision) 0,08
Fluoride (mg/l as F) Hach 8029 0,19
Iron (ug/l as Fe) SANS 5207 (2004) 0,09
Manganese (ug/l as Mn) SANS 5209 (2005) 0,09
Aluminium (pg/l as Al) SANS 6169 (2005) 0,14
Calcium Carbonate Precipitation Potential* | Calculation -
Free Chlorine (mg/l)* Lovibond Method 3 -
Sodium (mg/l as Na) SANS 6050 (2004) 0,08
Potassium (mg/l as K) STD Method 3111 B (1992) 0,07
Zinc (mg/l as Zn) SANS 5214 (2005) 0,08
Nitrate Nitrogen (mg/l as N) Hach 8150 0,12
Nitrate Nitrogen (mg/l as N) Lovibond Method using Brucine 0,057
Nitrite Nitrogen (mg/l as N) Lovibond Method 0,08
Nitrate & Nitrite Nitrogen (mg/l as N) Hach 8150 -
Ammonia (mg/l as N) STD Method 4500-NHs:C (1992) 0,07
Sulphate (mg/l as SO4) Hach 8051 0,17
Total Dissolved Solids* STD Method 2501 A (1992) 1,63
E.coli (organisms per 100 ml) SABS 221 (2002) -
Coliforms (organisms per 100 ml) SABS 221 (2002) -
Total Plate Count (organisms per ml) Petrifilm ™ -
Faecal coliforms (organisms per 100 ml) SABS SM 221 (2002) -
Settleable Solids (ml/l)* STD Method 2540 F (1992) -
Chemical Oxygen Demand (mg/l) SANS 6048 (2005) 0,08
Total Kjeldahl Nitrogen (mg/l)* Hach 8075 -
Dissolved Oxygen (mg/l)* STD Method 4500 O-G -
Total Suspended Solids (mg/l)* STD Method 2540 D (1992) -
Volatile Suspended Solids (mg/l)* STD Method 2540 E (1992) -
Total Phosphate (mg/l as P)* STD Method 4500-PB (1992) / Hach 8114 -
Ortho Phosphate (mg/l as P)* Hach 8114 -
Copper (ug/l as Cu) SANS 5203 (2005) 0,13

* Tests marked “Not SANAS Accredited” in this report are not included in the SANAS

Schedule of Accreditation for this laboratory.

(Schedule of Accreditation excludes sampling)
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A.L. ABBOTT AND ASSOCIATES (PTY) LTD

(Reg. No. 1982/004379/07)

Consulting Analytical & Industrial Chemists
Specialists in Water & Waste Water Treatment

Telephone (021)448 6340/1
After Hours (021)712 0940
Telefax (021)448 6342
e-Mail Address :
info@alabbott.co.za

(No. T0276

Certificate of

)
Analysis

WITZENBERG MUNICIPALITY

No. 1, Vine Park
Vine Road

7925

P.O. Box 483

WOODSTOCK, CAPE

7915

SOUTH AFRICA

SAMPLE 24 Samples of Drinking Water, marked
1 WBWMCR-001 : Reservoir. Final. Post-Chlorination ex Ceres
2. WBWMCR-002 : Wastewater Treatment Works ex Ceres (No Sample Received)
3 WBWMCR-003 : Nduli Intermediate School ex Ceres
4, WBWMCR-004 : John Steyn Library ex Ceres
5 WBWMCR-005 : Bella Vista Clinic ex Ceres
6 WBWMCR-006 : 41 Chris Hani ex Ceres
DATE RECEIVED 4 November 2010
OUR REF. sc/148/2/2/4118 LAB DATA SHEET NO.: 10/2972
16 November 2010
SANS 241 - 2006 (Drinking Water)
Sampl Numbar N R T
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 747 | 6,91 6,84 |714 |6,73 |6,60 |[5095 4.0-10.0 No Limit
Conductivity (at 25°C) (mS/m) 3,0 3,6 3,3 3,7 3,1 3,2 <150 150-370 7 years
Turbidity (NTU) 1,6 2,6 1,1 093 |[1,0 1,0 <1 1-5 No Limit @
Langelier Saturation Index
ma/l | ma/l | ma/l | ma/l | ma/l | mall ma/l ma/l
Colour (as Pt) 14 12 19 18 19 19 <20 20-50 No Limit ®
Total Alkalinity (as CaCOs) 8,0 8,0 8,0 120 |80 8,0
Total Hardness (as CaCQOs) 6,1 9,6 8,3 122 |82 74
Calcium Hardness (as CaCOs) 2,5 55 3,0 7,3 33 2,5
Calcium (as Ca) 0,9 |22 1,2 2,9 1,3 0,99 | <150 150-300 7 years
Magnesium Hardness (as CaCO3) | 3,6 41 53 49 49 49
Magnesium (as Mg) 088 099 |13 1,2 1,2 1,2 <70 70-100 7 years
Sodium (as Na) 5.2 5,0 5.2 52 52 52 <200 200-400 7 years
Potassium (as K) 033 (022 033 (033 [033 |033 |<50 50-100 7 years
Zinc (as Zn) 0,02 |0,02 |<0,01 |<0,01 |<0,01 |0,01 <5.0 5.0-10.0 1 year
Chloride (as Cl) 8,2 227 165 |82 8,2 8,2 <200 200-600 7 years
Fluoride (as F) <0,10 | <0,10 | <0,10 | <0,10 | <0,10 | <0,10 | <1.0 1.0-1.5 1 year
Sulphate (as SO4) <40 | <40 |[<40 |[<40 |[<40 |<40 |<400 400-600 | 7 years
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-2 - LAB DATA SHEET NO.: 10/2972
SANS 241 - 2006 (Drinking Water)
Sample Number 1 | 2] 3| 4| 8| & | (Recomm. | (uaxAlow| wawr
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
ma/l mg/l | mgl | mgl | mgl | mgl ma/l ma/l
Total Dissolved Solids 30 40 30 40 30 30 <1000 1000-2400 | 7 years
Ammonia Nitrogen (as N) <0,15 <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (asN) | 0,30 0,31 0,17 0,43 0,29 0,23 <10 10-20 7 years
Nitrate Nitrogen (as N) 0,3 0,31 0,17 043 |029 0,23
Nitrite Nitrogen (as N) <0,08 <0,08 | <0,08 | <0,08 | <0,08 | <0,08
Dissolved Organic Carbon (as C) | To Follow <10 10-20 3 monthse
ol poll | wall | wpgd | opodt | wal ual ual

Iron (as Fe) 100 200 140 140 120 160 | <200 200-2000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 40 50 20 40 20 40 <300 300-500 1 year
Nickel (as Ni) <8 - <150 150-350 1 year
Cobalt (as Co) <7 - <500 500-1000 | 1 year
Copper (as Cu) <22 - <1000 1000-2000 | 1 year
Chromium (as Cr) <10 - <100 100-500 3 months
Cadmium (as Cd) <1 - <5 5-10 6 months
Lead (as Pb) <8 - <20 20-50 3 months
Cyanide (as CN') <50 - <50 50-70 1 week
Arsenic (as As) To Follow <10 10-50 1 year
Mercury (as Hg) To Follow <1 1-5 3 months
Selenium (as Se) To Follow <20 20-50 1 year
Vanadium (as V) To Follow <200 200-500 1 year
Antimony (as Sb) To Follow <10 10-50 1 year
Trihalomethanes To Follow <200 200-300 10 years |
Phenols To Follow <10 10-70 No Limit ®

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg over a

period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

d | These values can indicate process efficiency and risks associated with pathogens.
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-3 - LAB DATA SHEET NO.: 10/2972

MICROBIOLOGICAL REQUIREMENTS
(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 1 2 3 4 5 6 sam_ples, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) , , , , , , Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms ) ) ) ) ) ) ) ) )
(count/100 ml)
Total Coliform Bacteria9 . .
(count/100 ml) 2 1 9 2 Nil Nil - - -
Heterotrophic Plate Count
(count/ml) 1 2 7 19 11 34 - - -

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits
indicated in column 3.

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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LAB DATA SHEET NO.: 10/2972

SAMPLE 7. WBWMOD-001 : 469 River Singel ex Op-die-Berg

8. WBWMOD-002 : Clinic ex Op-die-Berg

9. WBWMOD-003 : Tap ex Op-die-Berg

10. WBWMPR-001 : Reservoir. Post-Chlorination ex Prince Alfred Hamlet

11. WBWMPR-002 : 266 Steve Tshewete St. Kliprug ex Prince Alfred Hamlet

12. WBWMPR-003 : Municipal Offices ex Prince Alfred Hamlet

SANS 241 - 2006 (Drinking Water)
Sample Number : T 8| 9 10 1| 122 | (Recomm. | (fax Alow.|  Water
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 534 524 494 |443 550 |6,29 |5.095 4.0-10.0 No Limit
Conductivity (at 25°C) (mS/m) 6,1 6,2 6,0 2,7 143 | 356 | <150 150-370 7 years
Turbidity (NTU) 030 [042 |025 |070 064 |22 <1 1-5 No Limit @
Langelier Saturation Index - - - - - - - - -
mg/l | mgl | mo/l mall mg/l | mg/ ma/l ma/l

Colour (as Pt) 2 <1 <1 <1 <1 <1 <20 20-50 No Limit b
Total Alkalinity (as CaCOs) 4,0 4,0 <1,0 |<1,0 20,0 | 440 |- -
Total Hardness (as CaCQOs) 128 | 134 |[119 |52 68,5 | 122
Calcium Hardness (as CaCOs) 5,0 6,0 45 2,5 30,0 |835
Calcium (as Ca) 2,0 2,4 1,8 0,99 12,0 ]334 |<150 150-300 7 years
Magnesium Hardness (as CaCQOs)| 7,8 7.4 74 2,7 385 |385
Magnesium (as Mg) 1,9 1,8 1,8 0,66 9,4 94 <70 70-100 7 years
Sodium (as Na) 8,0 8,0 8,0 5,0 150 | 364 | <200 200-400 7 years
Potassium (as K) 044 044 [044 |033 0,66 |0,77 | <50 50-100 7 years
Zinc (as Zn) <0,01 | 0,02 |0,02 | <0,01 0,02 |0,04 |<50 5.0-10.0 1 year
Chloride (as Cl) 124 | 124 |144 |82 37,1 | 825 | <200 200-600 7 years
Fluoride (as F) <0,10 | 0,21 <0,10 | 0,27 0,11 0,36 | <1.0 1.0-1.5 1 year
Sulphate (as SO4) <40 | <40 |[<40 |[<40 4,0 15,0 | <400 400-600 | 7 years
Total Dissolved Solids 60 60 60 30 110 | 250 | <1000 1000-2400 | 7 years
Ammonia Nitrogen (as N) <0,15 | <0,15 | <0,15 | <0,15 <0,15 | <0,15 | <1.0 1.0-2.0 No Limit @
Nitrate & Nitrite Nitrogen (asN) | 1,8 2,0 1,5 0,08 <0,05 | 0,07 <10 10-20 7 years
Nitrate Nitrogen (as N) 1,8 2 1,5 0,08 <0,05 | 0,07
Nitrite Nitrogen (as N) <0,08 | <0,08 | <0,08 | <0,08 <0,08 | <0,08
Dissolved Organic Carbon (as C) To Follow <10 10-20 3 monthse
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-5 - LAB DATA SHEET NO.: 10/2972
SANS 241 - 2006 (Drinking Water)
Sample Number : | 8 | 9 10 1| 12 | gecomm. | (ax Alow.|  Wter
Operational | for Limited Consumption
Limit) Duration) Period, 2max.
pol | ug | poll uo/l bl | gl po/l po/l

Iron (as Fe) 120 <10 <10 <10 100 180 <200 200-2 000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 42 116 <100 100-1 000 | 7 years
Aluminium (as Al) 100 40 100 40 20 <14 <300 300-500 1 year
Nickel (as Ni) <8 <150 150-350 1 year
Cobalt (as Co) <7 <500 500-1000 | 1 year
Copper (as Cu) <22 <1000 1000-2000 | 1 year
Chromium (as Cr) <10 <100 100-500 3 months
Cadmium (as Cd) <1 <5 5-10 6 months
Lead (as Pb) <8 <20 20-50 3 months
Cyanide (as CN’) <50 <50 50-70 1 week
Arsenic (as As) To Follow <10 10-50 1 year
Mercury (as Hg) To Follow <1 1-5 3 months
Selenium (as Se) To Follow <20 20-50 1 year
Vanadium (as V) To Follow <200 200-500 1 year
Antimony (as Sb) To Follow <10 10-50 1 year
Trihalomethanes To Follow <200 200-300 10 years |
Phenols To Follow <10 10-70 No Limit ®

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.
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LAB

DATA SHEET NO.: 10/2972

MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 8 9 10 1 12 samples, samples, samples,
min. max. max.
Upper Limits
E.coli* (count/100 ml) . . . . . . Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Total Coliform Bacteria? . . . . . . . . .
(count/100 ml) Nil Nil Nil Nil Nil Nil
Heterotrophic Plate Count " , , , , . . .
(count/ml) 8 13 Nil Nil Nil Nil

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

indicated in column 3.

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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-7 - LAB DATA SHEET NO.: 10/2972

SAMPLE 13 WBWMPR-004 : Tap ex Prince Alfred Hamlet

14 WBWMTB-001 : Water Treatment Works. Final ex Tulbagh

15.  WBWMTB-002 : Municipal Office ex Tulbagh

16.  WBWMTB-003 : Bloekombossie Restaurant ex Tulbagh

17. WBWMTB-004 : Central Town ex Tulbagh

18.  WBWMTB-005 : Clinic ex Tulbagh

SANS 241 - 2006 (Drinking Water)
Sample Number ; 8| W | 15| 16 | 17| 8 | (mecomm. | (wax Alow.| W
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 6,30 | 9,56 79 |73 |722 |707 |5095 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) 36,9 |20,9 7,3 7,7 7.2 6,7 <150 150-370 7 years
Turbidity (NTU) 2,3 1,2 2,5 1,7 1,5 1,2 <1 1-5 No Limit
Langelier Saturation Index
mg/l mall mg/l | mgl | mgl | mg/l ma/l ma/l

Colour (as Pt) <1 12 18 13 13 12 <20 20-50 No Limit b
Total Alkalinity (as CaCQs) 48,0 | 76,0 16,0 |[120 |12,0 | 12,0
Total Hardness (as CaCQs;) 123 76,1 19,1 18,0 16,1 16,0
Calcium Hardness (as CaCQs) 845 |743 105 |98 8,3 78
Calcium (as Ca) 33,8 |29,7 4,2 3,9 3,3 3,1 <150 150-300 7 years
Magnesium Hardness (as CaCQOs)| 38,5 1,8 8,6 8,2 7.8 8,2
Magnesium (as Mg) 94 0,44 2,1 2,0 1,9 2,0 <70 70-100 7 years
Sodium (as Na) 36,3 10,6 11,3 11,1 11,3 11,1 <200 200-400 7 years
Potassium (as K) 0,77 10,44 044 1044 044 |044 | <50 50-100 7 years
Zinc (as Zn) 0,04 | <0,01 <0,01 [ 0,01 |<0,01 | 0,01 |<5.0 5.0-10.0 | 1year
Chloride (as Cl) 80,0 | 20,0 200 | 240 |[24,0 |200 |<200 200-600 | 7 years
Fluoride (as F) 0,30 | 0,38 0,23 |<0,10 | <0,10 | 0,15 | <1.0 1.0-1.5 1 year
Sulphate (as SOu) 18,0 | <4,0 <40 | <40 |<40 |<4,0 | <400 400-600 7 years
Total Dissolved Solids 260 160 70 70 70 60 <1000 1000-2400 | 7 years
Ammonia Nitrogen (as N) <0,15 | <0,15 <0,15 | <0,15 | <0,15 | <0,15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) | <0,05 | <0,05 <0,05 | <0,05 | <0,05 | <0,05 | <10 10-20 7 years
Nitrate Nitrogen (as N) <0,05 | <0,05 <0,05 | <0,05 | <0,05 | <0,05
Nitrite Nitrogen (as N) <0,08 | <0,08 <0,08 | <0,08 | <0,08 | <0,08
Dissolved Organic Carbon (as C) To Follow <10 10-20 3 monthse
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LAB DATA SHEET NO.: 10/2972

SANS 241 - 2006 (Drinking Water)

Sample Humber 8| 1 [ 15| 16| 17| 18 | (Eecomm. | (ax Alow| W
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
ua/l ual poll | wall | gl | poll ual ual
Iron (as Fe) 220 120 140 136 80 160 <200 200-2 000 | 7 years®
Manganese (as Mn) 90 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 20 20 20 20 20 40 <300 300-500 1 year
Nickel (as Ni) <8 - - - <150 150-350 1 year
Cobalt (as Co) <7 - - - <500 500-1000 | 1 year
Copper (as Cu) <22 - - - <1000 1000-2000 | 1 year
Chromium (as Cr) <10 - - - <100 100-500 3 months
Cadmium (as Cd) 30 - - - <5 5-10 6 months
Lead (as Pb) 10 - - - <20 20-50 3 months
Cyanide (as CN') <50 - - - <50 50-70 1 week
Arsenic (as As) To Follow <10 10-50 1 year
Mercury (as Hg) To Follow <1 1-5 3 months
Selenium (as Se) To Follow <20 20-50 1 year
Vanadium (as V) To Follow <200 200-500 1 year
Antimony (as Sb) To Follow <10 10-50 1 year
Trihalomethanes To Follow <200 200-300 10 years |
Phenols To Follow <10 10-70 No Limit ®

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg over a

period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

d | These values can indicate process efficiency and risks associated with pathogens.
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MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

LAB DATA SHEET NO.: 10/2972

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 13 14 15 16 17 18 samples, samples, samples,
min. max. max.
Upper Limits
E.coli* (count/100 ml) . . . . . . Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Total Coliform Bacteria®¢ . . . . . . . . .
(count/100 mi) Nil Nil Nil Nil Nil Nil
i h
Heterotrophic Plate Count Nil Nil o5 Nil Nil Nil . . .
(count/ml)

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

indicated in column 3.

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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-10 -

LAB DATA SHEET NO.

:10/2972

SAMPLE 19 WBWMTB-006 : Wastewater Treatment Works Tap ex Tulbagh

20 WBWMTB-007 : Shell Garage. Main Road ex Tulbagh

21 WBWMWO-001 : Water Treatment Works. Final ex Wolseley

22 WBWMWO-002 : No. 4. NPK. Pine Valley ex Wolseley

23 WBWMWO-003 : Municipal Office ex Wolseley

24 WBWMWO-004 : stamperstraat reservoir

SANS 241 - 2006 (Drinking Water)
b 19 | 20 | 2 | 2| B | 2| ecomm. | MexAlow| Ve
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 701 |688 |625 594 |[579 |556 |5.095 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) [ 65 |74 [14 1,1 1,1 1,1 | <150 150-370 | 7 years
Turbidity (NTU) 094 |13 2,0 1,5 1,4 1,9 <1 1-5 No Limit @
Langelier Saturation Index - - - - - -
mg/l | mg/ mall mg/ll | mgl | mg/l ma/l ma/l

Colour (as Pt) 17 12 5 2 <1 <1 <20 20-50 No Limit ®
Total Alkalinity (as CaCOs) 120 12,0 |40 4,0 4,0 4,0
Total Hardness (as CaCQOs) 16,3 | 16,2 | 3,1 3,7 3,1 2,5
Calcium Hardness (as CaCOs) 9,3 8,0 1,7 1,9 1,7 2,5
Calcium (as Ca) 3,7 32 0,66 0,77 |066 |099 |<150 150-300 | 7 years
Magnesium Hardness (as CaCQOs)| 7,0 8,2 1,4 1,8 1,4 <1
Magnesium (as Mg) 1,7 2,0 0,33 044 (033 |<0,30 | <70 70-100 7 years
Sodium (as Na) 9,7 10,9 |24 2,3 2,3 2,3 <200 200-400 7 years
Potassium (as K) 044 044 |0,33 0,11 0,11 |01 [<50 50-100 7 years
Zinc (as Zn) <0,01 | <0,01 | <0,01 0,03 | 0,01 <0,01 | <5.0 5.0-10.0 1 year
Chloride (as Cl) 206 (206 |103 41 124 |62 <200 200-600 7 years
Fluoride (as F) <0,10 | 0,22 | 0,34 045 020 |032 |<1.0 1.0-1.5 1 year
Sulphate (as SO4) <40 | <40 |[<40 <40 |[<40 |<4,0 |<400 400-600 | 7 years
Total Dissolved Solids 60 70 20 20 20 20 <1000 1000-2400 | 7 years
Ammonia Nitrogen (as N) <0,15 | <0,15 | <0,15 <0,15 | <0,15 | <0,15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) | <0,05 | <0,05 | <0,05 <0,05 | <0,05 | <0,05 | <10 10-20 7 years
Nitrate Nitrogen (as N) <0,05 | <0,05 | <0,05 <0,05 | <0,05 | <0,05
Nitrite Nitrogen (as N) <0,08 | <0,08 | <0,08 <0,08 | <0,08 | <0,08
Dissolved Organic Carbon (as C) To Follow <10 10-20 3 monthse
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-1 - LAB DATA SHEET NO.: 10/2972
SANS 241 - 2006 (Drinking Water)
Sample Humber 9| 2| 2 | 2| 2| 2 | Eeconm | (axAlow| W
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
polt | wal ol poll | wall | gl Ul Ul
Iron (as Fe) 20 80 40 100 120 260 <200 200-2 000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 20 40 20 <14 20 <14 <300 300-500 1 year
Nickel (as Ni) <8 <150 150-350 1 year
Cobalt (as Co) <7 <500 500-1000 | 1 year
Copper (as Cu) <22 <1000 1000-2000 | 1 year
Chromium (as Cr) <10 <100 100-500 3 months
Cadmium (as Cd) <1 <5 5-10 6 months
Lead (as Pb) <8 <20 20-50 3 months
Cyanide (as CN’) <50 <50 50-70 1 week
Arsenic (as As) To Follow <10 10-50 1 year
Mercury (as Hg) To Follow <1 1-5 3 months
Selenium (as Se) To Follow <20 20-50 1 year
Vanadium (as V) To Follow <200 200-500 1 year
Antimony (as Sb) To Follow <10 10-50 1 year
Trihalomethanes To Follow <200 200-300 10 years
Phenols To Follow <10 10-70 No Limit b

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg over a

period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

d | These values can indicate process efficiency and risks associated with pathogens.
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MICROBIOLOGICAL REQUIREMENTS

LAB DATA SHEET NO.: 10/2972

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 19 20 21 22 23 24 samples, samples, samples,
min. max. max.
Upper Limits
E.coli* (count/100 ml) . . . . . . Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Total Coliform Bacteria®¢ . . . . . . . . .
(count/100 mi) Nil Nil Nil Nil Nil Nil
Heterotrophic Plate Count . . . . . . .
(count/mi) 330 11 Nil Nil Nil Nil

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

indicated in column 3.

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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-13- LAB DATA SHEET NO.: 10/2972

SAMPLE 25 Op Die Berg Final
SANS 241 - 2006 (Drinking Water)
Sample Number : 25 Class | Class Il Class Il
(Recomm. (Max. Allow. for | Water Consumption
Operational Limit)| Limited Duration) Period, 2max.
pH (at 25°C) 5,31 5.0-9.5 4.0-10.0 No Limit ¢
Conductivity (at 25°C) (mS/m) 6,3 <150 150-370 7 years
Turbidity (NTU) 0,25 <1 1-5 No Limit ¢
Langelier Saturation Index
mall mall ma/l

Colour (as Pt) 5 <20 20-50 No Limit®
Total Alkalinity (as CaCQs) 4,0
Total Hardness (as CaCQOs) 11,8
Calcium Hardness (as CaCOs) 48
Calcium (as Ca) 1,9 <150 150-300 7 years
Magnesium Hardness (as CaCOs) 7,0
Magnesium (as Mg) 1,7 <70 70-100 7 years
Sodium (as Na) 7,7 <200 200-400 7 years
Potassium (as K) 0,33 <50 50-100 7 years
Zinc (as Zn) <0,01 <5.0 5.0-10.0 1 year
Chloride (as Cl) 16,5 <200 200-600 7 years
Fluoride (as F) <0,10 <1.0 1.0-1.5 1 year
Sulphate (as SO.) <4,0 <400 400-600 7 years
Total Dissolved Solids 60 <1000 1000-2400 7 years
Ammonia Nitrogen (as N) <0,15 <1.0 1.0-2.0 No Limit d
Nitrate & Nitrite Nitrogen (as N) 1,6 <10 10-20 7 years
Nitrate Nitrogen (as N) 1,6
Nitrite Nitrogen (as N) <0,08
Dissolved Organic Carbon (as C) To Follow <10 10-20 3 monthse
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-14 - LAB DATA SHEET NO.: 10/2972

SANS 241 - 2006 (Drinking Water)
Sample Number : 25 Class|| Class Il Class Il
(Recomm. (Max. Allow. for | Water Consumption
Operational Limit)| Limited Duration) Period, 2 max.
boll boll bol

Iron (as Fe) <10 <200 200-2 000 7 years®
Manganese (as Mn) <40 <100 100-1 000 7 years
Aluminium (as Al) 40 <300 300-500 1 year
Nickel (as Ni) <8 <150 150-350 1 year
Cobalt (as Co) <7 <500 500-1000 1 year
Copper (as Cu) 28 <1000 1000-2000 1 year
Chromium (as Cr) <10 <100 100-500 3 months
Cadmium (as Cd) <1 <5 5-10 6 months
Lead (as Pb) <8 <20 20-50 3 months
Cyanide (as CN") <50 <50 50-70 1 week
Arsenic (as As) To Follow <10 10-50 1 year
Mercury (as Hg) To Follow <1 1-5 3 months
Selenium (as Se) To Follow <20 20-50 1 year
Vanadium (as V) To Follow <200 200-500 1 year
Antimony (as Sb) To Follow <10 10-50 1 year
Trihalomethanes To Follow <200 200-300 10 years
Phenols To Follow <10 10-70 No Limit ®

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70

kg over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.
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-15-

LAB DATA SHEET NO.: 10/2972

MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 25 samples, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) Nil Not Not 1
Detected Detected
Total Coliform Bacteria®¢ Nil
(count/100 ml)
Heterotrophic Plate Count .
Nil
(count/ml)

compliance to the limits indicated in column 3.

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1%
respectively, to the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100%

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.

N. VAN BINSBERGEN Pr.Sci.Nat.
DIRECTOR
148/2/2/4118
16 November 2010
TO : WITZENBERG MUNICIPALITY
P O Box 44
CERES
6835

Attention : STEPHANIE FARMER
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-16 -

APPENDIX 1 Specific Methods used for the Analysis of Parameters indicated in this report.
Estimated
Parameter Method Uncertainty
(%)
pH (at 25 C) - Lab SABS 11 : (1990 — 3" Revision) 0,019
pH (at 25 °C) — Field* SABS 11 : (1990 — 3" Revision) -
Langelier Saturation Index (at 25 <C)* Calculation -
Conductivity (mS/m) (at 25 °C) STD Method 2501 A (1992) 2,15
Turbidity (NTU) Hach 8237 1,81
Colour (mg/l as Pt)* Hach 8025 -
Total Alkalinity (mg/l as CaCOg3)* STD Methods 2320 (1992) -
Total Hardness (mg/l as CaCOs,) SABS SM 1265 (2000) 0,09
Calcium (mg/l as CaCOs) SABS SM 1265 (2000) 0,09
Magnesium (mg/l as CaCOs) SABS SM 1265 (2000) 0,08
Chloride (mg/l as CI) SABS 202 (2" Revision) 0,08
Fluoride (mg/l as F) Hach 8029 0,19
Iron (ug/l as Fe) SANS 5207 (2004) 0,09
Manganese (ug/l as Mn) SANS 5209 (2005) 0,09
Aluminium (pg/l as Al) SANS 6169 (2005) 0,14
Calcium Carbonate Precipitation Potential* | Calculation -
Free Chlorine (mg/l)* Lovibond Method 3 -
Sodium (mg/l as Na) SANS 6050 (2004) 0,08
Potassium (mg/l as K) STD Method 3111 B (1992) 0,07
Zinc (mg/l as Zn) SANS 5214 (2005) 0,08
Nitrate Nitrogen (mg/l as N) Hach 8150 0,12
Nitrate Nitrogen (mg/l as N) Lovibond Method using Brucine 0,057
Nitrite Nitrogen (mg/l as N) Lovibond Method 0,08
Nitrate & Nitrite Nitrogen (mg/l as N) Hach 8150 -
Ammonia (mg/l as N) STD Method 4500-NH;:C (1992) 0,07
Sulphate (mg/l as SO4) Hach 8051 0,17
Total Dissolved Solids* STD Method 2501 A (1992) 1,63
E.coli (organisms per 100 ml) SABS 221 (2002) -
Coliforms (organisms per 100 ml) SABS 221 (2002) -
Total Plate Count (organisms per ml) Petrifilm ™ -
Faecal coliforms (organisms per 100 ml) SABS SM 221 (2002) -
Settleable Solids (ml/l)* STD Method 2540 F (1992) -
Chemical Oxygen Demand (mg/l) SANS 6048 (2005) 0,08
Total Kjeldahl Nitrogen (mg/I)* Hach 8075 -
Dissolved Oxygen (mg/l)* STD Method 4500 O-G -
Total Suspended Solids (mg/l)* STD Method 2540 D (1992) -
Volatile Suspended Solids (mg/l)* STD Method 2540 E (1992) -
Total Phosphate (mg/l as P)* STD Method 4500-PB (1992) / Hach 8114 -
Ortho Phosphate (mg/l as P)* Hach 8114 -
Copper (ug/l as Cu) SANS 5203 (2005) 0,13

*

Tests marked “Not SANAS Accredited” in this report are not included in the SANAS

Schedule of Accreditation for this laboratory.

(Schedule of Accreditation excludes sampling)
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A.L. ABBOTT AND ASSOCIATES (PTY) LTD

(Reg. No. 1982/004379/07)

Consulting Analytical & Industrial Chemists
Specialists in Water & Waste Water Treatment

Telephone (021)448 6340/1
After Hours (021)712 0940
Telefax (021)448 6342
e-Mail Address :
info@alabbott.co.za

(No. T0276

Certificate of

)
Analysis

WITZENBERG MUNICIPALITY

No. 1, Vine Park
Vine Road

7925

P.O. Box 483

WOODSTOCK, CAPE

7915

SOUTH AFRICA

SAMPLE 24 Samples of Drinking Water, marked
1 WBWMCR-001 : Reservoir. Final. Post-Chlorination ex Ceres
2. WBWMCR-002 : Wastewater Treatment Works ex Ceres (No Sample Received)
3 WBWMCR-003 : Nduli Intermediate School ex Ceres
4, WBWMCR-004 : John Steyn Library ex Ceres
5 WBWMCR-005 : Bella Vista Clinic ex Ceres
6 WBWMCR-006 : 41 Chris Hani ex Ceres
DATE RECEIVED 6 December 2010
OUR REF. sc/148/2/2/4425 LAB DATA SHEET NO.: 10/3315 & 3389
14 December 2010
SANS 241 - 2006 (Drinking Water)
Sampl Numbar N R T
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 6,46 |63 |631 |637 |[642 |640 |[5.0-95 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) 3,6 3,4 3,3 3,4 3,2 3,6 <150 150-370 7 years
Turbidity (NTU) 069 |051 |057 |060 |044 |058 |<T 1-5 No Limit @
Langelier Saturation Index -3,88 |-398 | -403 |-3,84 |-368 |-3,63
ma/l | ma/l | ma/l | ma/l | ma/l | mall ma/l ma/l
Colour (as Pt) 12 13 14 16 13 15 <20 20-50 No Limit b
Total Alkalinity (as CaCOs) 8,0 8,0 8,0 8,0 120 | 12,0
Total Hardness (as CaCQOs) 8,2 8,6 8,6 9,8 9,1 9,4
Calcium Hardness (as CaCOs) 33 33 33 45 38 45
Calcium (as Ca) 1,3 1,3 1,3 1,8 1,5 1,8 <150 150-300 7 years
Magnesium Hardness (as CaCOs) | 4,9 53 53 53 53 49
Magnesium (as Mg) 1,2 1,3 1,3 1,3 1,3 1,2 <70 70-100 7 years
Sodium (as Na) 5.2 54 5.2 5,1 52 52 <200 200-400 7 years
Potassium (as K) 044 044 |033 |044 |044 |044 |<50 50-100 7 years
Zinc (as Zn) <0,01 | <0,01 | <0,01 | 0,02 | 0,02 |<0,02 | <5.0 5.0-10.0 1 year
Chloride (as Cl) 7,9 7,9 9,9 11,9 1[99 9,9 <200 200-600 7 years
Fluoride (as F) <0,10 {045 |050 |062 |050 |045 |<1.0 1.0-1.5 1 year
Sulphate (as SO4) <40 | <40 |[<40 |[<40 |[<40 |<40 |<400 400-600 | 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Number : 1| 2| 8| 4| 5| & | Recomm | (axAlow.| timer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mol | mal | mgl ma/l ma/l
Total Dissolved Solids 40 40 40 40 40 40 <1000 1000-2400 | 7 years
Ammonia Nitrogen (as N) <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <1.0 1.0-2.0 No Limit @
Nitrate & Nitrite Nitrogen (as N) 043 [042 |048 |045 [036 |038 |<10 10-20 7 years
Nitrate Nitrogen (as N) 043 042 |048 |045 |0,36 |0,38
Nitrite Nitrogen (as N) <0,08 | <0,08 | <0,08 | <0,08 | <0,08 | <0,08
poll | wall | o | opodt | wald | gl ual ual
Iron (as Fe) 40 <10 20 40 <10 40 <200 200-2 000 | 7 years®
Manganese (as Mn) <40 | <40 |[<40 |[<40 | <40 |<40 |<100 100-1 000 | 7 years
Aluminium (as Al) 20 60 30 60 <14 |40 <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 1 2 samples, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) Nil Nil Nil Nil Nil Nil Not Not 1
Detected Detected
Faecal Coliforms - - - - - -
(count/100 ml)
Total Coliform Bacteria®¢ Nil Nil Nil Nil Nil Nil
(count/100 ml)
Heterotrophic Plate Count® | 912 Nil Nil Nil Nil Nil
(count/ml)

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to

indicated in column 3.

the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 7. WBWMOD-001 : 469 River Singel ex Op-die-Berg
8. WBWMOD-002 : Clinic ex Op-die-Berg
9. WBWMOD-003 : Tap ex Op-die-Berg
10. WBWMPR-001 : Reservoir. Post-Chlorination ex Prince Alfred Hamlet
11. WBWMPR-002 : 266 Steve Tshewete St. Kliprug ex Prince Alfred Hamlet
12. WBWMPR-003 : Municipal Offices ex Prince Alfred Hamlet
SANS 241 - 2006 (Drinking Water)
Sample Number : 7| 8| 9| 1 M| 12| Gecomm | (axAlow.| tieer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 556 |523 |512 |546 |[624 |656 |50-95 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) 5,9 6,1 5,5 2,9 478 | 479 | <150 150-370 7 years
Turbidity (NTU) 013 |05 |021 |033 [041 [1,0 <1 1-5 No Limit @
Langelier Saturation Index 490 |-523 |-538 |-522 |[-195 |-1,64 |- - -
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Colour (as Pt) <1 5 <1 3 6 4 <20 20-50 No Limit ®
Total Alkalinity (as CaCOs) 4,0 4,0 4,0 4,0 52,0 | 52,0
Total Hardness (as CaCQOs) 12,7 123 | 11,8 |6,6 154 148
Calcium Hardness (as CaCOs) 53 53 48 3,0 102 99,5
Calcium (as Ca) 2,1 2,1 1,9 1,2 40,7 398 | <150 150-300 7 years
Magnesium Hardness (as CaCOs) | 7,4 7,0 7,0 3,6 52,1 | 488
Magnesium (as Mg) 1,8 1,7 1,7 088 |12,7 |119 |<70 70-100 7 years
Sodium (as Na) 7,8 7,6 7,6 52 459 | 443 | <200 200-400 7 years
Potassium (as K) 044 |044 |044 (033 |0,77 |0,77 | <50 50-100 7 years
Zinc (as Zn) <0,01 {0,038 |005 |<0,01|002 |002 |<50 5.0-10.0 1 year
Chloride (as Cl) 19 | 11,9 |158 | 11,9 | 103 |990 | <200 200-600 | 7 years
Fluoride (as F) 048 |056 |<0,10 |<0,10 |<0,10 | <0,10 | <1.0 1.0-1.5 1 year
Sulphate (as SO4) <40 | <40 |[<40 |[<40 [20,0 |21,0 | <400 400-600 | 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Number : I 8| 9| 10 12 | (Recomm. | (iax Alow. |  ate
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Total Dissolved Solids 60 60 60 35 330 330 <1000 1000-2400 | 7 years
Ammonia Nitrogen (as N) <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) 2,4 2,2 2,3 020 [0412 |0,15 |<10 10-20 7 years
Nitrate Nitrogen (as N) 2,4 2,2 2,3 020 |02 |0,15
Nitrite Nitrogen (as N) <0,08 | <0,08 | <0,08 | <0,08 | <0,08 | <0,08
poll | wall | g | opodt | wald | gl ual ual
Iron (as Fe) <10 <10 <10 <10 <10 <10 <200 200-2000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 188 <100 100-1 000 | 7 years
Aluminium (as Al) 120 (160 | 180 |<14 |60 20 <300 300-500 | 1 year

a

The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg
over a period of 70 years.

b

The limits given are based on aesthetic aspects.

c

No primary health effect — low pH values can result in structural problems in the distribution system.

These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS
(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 7 8 9 10 1 12 samPIes, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) , , , , , , Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria9 , . . . . .
(count/100 ml) Nil Nil Nil Nil Nil Nil
i h
Heterotrophic Plate Count 308 Nil 401 629 201 210
(count/ml)

e

The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits
indicated in column 3.

Definitive preferred indicator of faecal pollution.

Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 13 WBWMPR-004 : Tap ex Prince Alfred Hamlet
14 WBWMTB-001 : Water Treatment Works. Final ex Tulbagh
15.  WBWMTB-002 : Municipal Office ex Tulbagh
16.  WBWMTB-003 : Bloekombossie Restaurant ex Tulbagh
17. WBWMTB-004 : Central Town ex Tulbagh
18.  WBWMTB-005 : Clinic ex Tulbagh
SANS 241 - 2006 (Drinking Water)
Bl it 8| U | 85| 16| 7| 8| (ecomm | (ex Alow| Vieer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 682 |954 |78 |773 |764 |759 |5095 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) 47 4 155 | 8,7 9,3 8,8 8,5 <150 150-370 7 years
Turbidity (NTU) 061 |081 |09 |074 |065 |084 |<1 1-5 No Limit ¢
Langelier Saturation Index 1,37 | 11 1,72 | -1,76 | 2,03 | -2,10
mg/l | mgl | mgl | moA | mal | mgl ma/l ma/l
Colour (as Pt) 4 15 16 8 7 7 <20 20-50 No Limit b
Total Alkalinity (as CaCQs) 520 |520 |200 |16,0 | 16,0 | 16,0
Total Hardness (as CaCOs) 152 554 205 |243 20,0 18,7
Calcium Hardness (as CaCOs) 101 46,8 | 9,0 128 | 8,5 8,0
Calcium (as Ca) 40,4 18,7 | 3,6 5,1 3,4 3,2 <150 150-300 7 years
Magnesium Hardness (as CaCOs) | 51,3 | 8,6 11,5 11,5 11,5 10,7
Magnesium (as Mg) 125 | 2,1 2,8 2,8 2,8 2,6 <70 70-100 7 years
Sodium (as Na) 46,1 12,9 12,4 12,0 12,4 12,3 | <200 200-400 7 years
Potassium (as K) 0,77 044 1044 |055 |044 |044 | <50 50-100 7 years
Zinc (as Zn) 0,04 |<0,01 | <0,01 | <0,01 [ 0,02 |0,02 |<50 5.0-10.0 | 1year
Chloride (as Cl) 792 238 (198 |198 |198 |21,8 |<200 200-600 | 7 years
Fluoride (as F) <0,10 | <0,10 | <0,10 | <0,10 | 0,46 | <0,10 | <1.0 1.0-1.5 1 year
Sulphate (as SOu) 240 | <40 |<40 |<40 |<4,0 |<4,0 | <400 400-600 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Number : 8 | 1| 15| 16 | 17 | 18 | ecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mol | mal | mgl ma/l ma/l
Total Dissolved Solids 330 [120 |80 90 80 80 <1000 1000-2400 | 7 years
Ammonia Nitrogen (as N) <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) 0,17 | <0,05 | <0,05 | 0,10 [ <0,05 | <0,05 | <10 10-20 7 years
Nitrate Nitrogen (as N) 0,17 | <0,05 | <0,05 | 0,1 <0,05 | <0,05
Nitrite Nitrogen (as N) <0,08 | <0,08 | <0,08 | <0,08 | <0,08 | <0,08
poll | wall | g | opodt | wald | gl ual ual
Iron (as Fe) 20 60 <10 |20 <10 |40 <200 200-2 000 | 7 years®
Manganese (as Mn) 176 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 60 60 60 80 60 40 <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 13 14 15 16 17 18 samples, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) , , , , , , Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria®¢ . . . . : .
(count/100 mi) Nil Nil Nil Nil Nil Nil
Heterotrophic Plate Counth :
(count/mi) 410 479 Nil 742 245 1

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to

indicated in column 3.

the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 19 WBWMTB-006 : Wastewater Treatment Works Tap ex Tulbagh

20 WBWMTB-007 : Shell Garage. Main Road ex Tulbagh

21 WBWMWO-001 : Water Treatment Works. Final ex Wolseley

22 WBWMWO-002 : No. 4. NPK. Pine Valley ex Wolseley

23 WBWMWO-003 : Municipal Office ex Wolseley

24 WBWMWO-004 : stamperstraat reservoir

SANS 241 - 2006 (Drinking Water)
it 19 | 2 [ 2| 2| B | 2| @econm | Maxhlon| Weer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.

pH (at 25°C) 748 750 (749 (619 |[6,13 |584 |5095 4.0-10.0 No Limit
Conductivity (at 25°C) (mS/m) 9,1 8,7 1,4 1,4 1,4 2,0 <150 150-370 7 years
Turbidity (NTU) 068 |11 045 028 |023 |022 | <1 1-5 No Limit
Langelier Saturation Index -1,92 |-2,07 | -297 |-4,67 |-4,67 |-4,97

mg/l | mgl | mgl | moA | mal | mgl ma/l ma/l
Colour (as Pt) 14 13 8 7 2 6 <20 20-50 No Limit b
Total Alkalinity (as CaCQs) 20,0 20,0 |40 4,0 4.0 4.0 - -
Total Hardness (as CaCOs) 23,2 19,2 | 6,6 3,3 3,6 3,6 - -
Calcium Hardness (as CaCOs) 125 | 85 4.8 1,9 2,2 2,2 - -
Calcium (as Ca) 5,0 3,4 1,9 0,77 10,88 |0,88 [<150 150-300 7 years
Magnesium Hardness (as CaCOs) | 10,7 10,7 1,8 1,4 1,4 1,4 -
Magnesium (as Mg) 2,6 2,6 044 1033 |033 |033 |<70 70-100 7 years
Sodium (as Na) 12,2 128 |25 2,4 2,5 2,4 <200 200-400 7 years
Potassium (as K) 044 |055 |<0,09 | 0,11 <0,09 | <0,09 | <50 50-100 7 years
Zinc (as Zn) 0,02 |002 |004 |005 |003 |007 |<50 5.0-10.0 1 year
Chloride (as Cl) 238 | 158 |79 59 59 59 <200 200-600 | 7 years
Fluoride (as F) <0,10 | 0,40 | <0,10 | <0,10 | <0,10 | <0,10 | <1.0 1.0-1.5 1 year
Sulphate (as SO4) <40 | <40 |[<40 |[<40 |[<40 |<40 |<400 400-600 | 7 years

(Page 7 of 10)



SANS 241 - 2006 (Drinking Water)

Sample Nurmber 19 | 2 | 2| 2| B | 2 | Eecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Total Dissolved Solids 90 80 20 20 20 30 <1000 1000-2400 | 7 years
Ammonia Nitrogen (as N) <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) 0,08 |0,06 |<0,05 |<0,05 |<0,05 |<005 |<10 10-20 7 years
Nitrate Nitrogen (as N) 0,08 |0,06 | <005 |<0,05 |<0,05 |<0,05
Nitrite Nitrogen (as N) <0,08 | <0,08 | <0,08 | <0,08 | <0,08 | <0,08
poll | wodl | o | opoll | Wad | gl ol ol
Iron (as Fe) 20 40 <10 <10 <10 <10 <200 200-2 000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 80 40 40 40 <14 20 <300 300-500 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.
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MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 19 20 21 22 23 24 samPIes, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) , , , , , , Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria? . . . : : :
(count/100 mi) Nil Nil Nil Nil Nil Nil
Heterotrophic Plate Count h . . .
(count/ml) Nil 42 821 791 Nil Nil

indicated in column 3.

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.

R. VAN DER MEULEN Pr.Sci.Nat.
DIRECTOR
148/2/2/4425
14 December 2010
TO : WITZENBERG MUNICIPALITY
P O Box 44
CERES
6835

Attention : STEPHANIE FARMER
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APPENDIX 1 Specific Methods used for the Analysis of Parameters indicated in this report.
Estimated
Parameter Method Uncertainty
(%)
pH (at 25 °C) - Lab SABS 11 : (1990 — 3" Revision) 0,019
pH (at 25 <C) — Field* SABS 11 : (1990 — 3" Revision) -
Langelier Saturation Index (at 25 “C)* Calculation -
Conductivity (mS/m) (at 25 °C) STD Method 2501 A (1992) 2,15
Turbidity (NTU) Hach 8237 1,81
Colour (mg/l as Pt)* Hach 8025 -
Total Alkalinity (mg/l as CaCO3)* STD Methods 2320 (1992) -
Total Hardness (mg/l as CaCOs) SABS SM 1265 (2000) 0,09
Calcium (mg/l as CaCOs,) SABS SM 1265 (2000) 0,09
Magnesium (mg/l as CaCO3) SABS SM 1265 (2000) 0,08
Chloride (mg/l as Cl) SABS 202 (2" Revision) 0,08
Fluoride (mg/l as F) Hach 8029 0,19
Iron (ug/l as Fe) SANS 5207 (2004) 0,09
Manganese (ug/l as Mn) SANS 5209 (2005) 0,09
Aluminium (pg/l as Al) SANS 6169 (2005) 0,14
Calcium Carbonate Precipitation Potential* | Calculation -
Free Chlorine (mg/l)* Lovibond Method 3 -
Sodium (mg/l as Na) SANS 6050 (2004) 0,08
Potassium (mg/l as K) STD Method 3111 B (1992) 0,07
Zinc (mg/l as Zn) SANS 5214 (2005) 0,08
Nitrate Nitrogen (mg/l as N) Hach 8150 0,12
Nitrate Nitrogen (mg/l as N) Lovibond Method using Brucine 0,057
Nitrite Nitrogen (mg/l as N) Lovibond Method 0,08
Nitrate & Nitrite Nitrogen (mg/l as N) Hach 8150 -
Ammonia (mg/l as N) STD Method 4500-NHs:C (1992) 0,07
Sulphate (mg/l as SO4) Hach 8051 0,17
Total Dissolved Solids* STD Method 2501 A (1992) 1,63
E.coli (organisms per 100 ml) SABS 221 (2002) -
Coliforms (organisms per 100 ml) SABS 221 (2002) -
Total Plate Count (organisms per ml) Petrifilm ™ -
Faecal coliforms (organisms per 100 ml) SABS SM 221 (2002) -
Settleable Solids (ml/l)* STD Method 2540 F (1992) -
Chemical Oxygen Demand (mg/l) SANS 6048 (2005) 0,08
Total Kjeldahl Nitrogen (mg/l)* Hach 8075 -
Dissolved Oxygen (mg/l)* STD Method 4500 O-G -
Total Suspended Solids (mg/l)* STD Method 2540 D (1992) -
Volatile Suspended Solids (mg/l)* STD Method 2540 E (1992) -
Total Phosphate (mg/l as P)* STD Method 4500-PB (1992) / Hach 8114 -
Ortho Phosphate (mg/l as P)* Hach 8114 -
Copper (ug/l as Cu) SANS 5203 (2005) 0,13

* Tests marked “Not SANAS Accredited” in this report are not included in the SANAS

Schedule of Accreditation for this laboratory.

(Schedule of Accreditation excludes sampling)
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A.L. ABBOTT AND ASSOCIATES (PTY) LTD

(Reg. No. 1982/004379/07)

Consulting Analytical & Industrial Chemists
Specialists in Water & Waste Water Treatment

Telephone (021)448 6340/1
After Hours (021)712 0940
Telefax (021)448 6342
e-Mail Address :
info@alabbott.co.za

(No. T0276)

DRINKING WATER SAMPLES

No. 1, Vine Park
Vine Road

7925

P.O. Box 483

WOODSTOCK, CAPE

7915

SOUTH AFRICA

SAMPLE 24 Samples of Water, marked
1 WBWMCR-001 : Reservoir. Final. Post-Chlorination ex Ceres
2 WBWMCR-002 : Wastewater Treatment Works ex Ceres
3 WBWMCR-003 : Nduli Intermediate School ex Ceres
4.,  WBWMCR-004 : John Steyn Library ex Ceres
5 WBWMCR-005 : Bella Vista Clinic ex Ceres
6 WBWMCR-006 : 41 Chris Hani ex Ceres
DATE RECEIVED 4 February 2010
OUR REF. cc/sc/148/2/2/499 LAB DATA SHEET NO.: 10/259
16 February 2010
SANS 241 - 2006 (Drinking Water)
Sample Number : 1z 3 a5 |6 e | e Alow| et
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 730 (729 (730 (719 |[718 |7.00 |5.0-95 4.0-10.0 No Limit ¢
Conductivity (at 25°C) (mS/m) 3.8 4.6 4.6 4.0 3.8 3.7 <150 150-370 7 years
Turbidity (NTU) 099 |084 (094 (080 (071 [098 |« 1-5 No Limit
Langelier Saturation Index -3.05 | -241 |-243 |-299 |-3.05 |-3.34
mg/ | mgl | mgd | mgl | mgl | mal mg/l mg/l
Colour (as Pt) 17 16 16 14 16 18 <20 20-50 No Limit
CaCO; Precipitation Potential 9.0 -7.5 -128 | -8.8 9.0 -10.1
Total Alkalinity (as CaCOs) 8.0 120 [12.0 |80 8.0 8.0
Total Hardness (as CaCQOs) 5.6 121 | 116 |74 7.0 6.5
Calcium Hardness (as CaCOs) 3.3 9.8 9.3 4.8 4.3 3.3
Calcium (as Ca) 1.3 3.9 37 1.9 1.7 1.3 <150 150-300 7 years
Magnesium Hardness (as CaC0O;) | 2.3 2.3 2.3 2.3 2.7 3.2
Magnesium (as Mg) 055 |055 (055 |[055 (066 |077 |<70 70-100 7 years
Sodium (as Na) 5.9 5.6 5.6 5.7 5.7 5.6 <200 200-400 7 years
Potassium (as K) 033 033 033 |033 [033 |033 |<50 50-100 7 years
Zinc (as Zn) <0.01 | 0.02 |0.01 |0.03 |0.03 |0.04 |<50 5.0-10.0 1 year
Chloride (as Cl) 5.6 5.6 3.7 5.6 5.6 3.7 <200 200-600 7 years
Fluoride (as F) 0.11 <0.1 017 | <0.1 014 020 |<1.0 1.0-1.5 1 year
Sulphate (as SO4) <40 | <40 |[<40 |[<40 |<40 |<40 |<400 400-600 | 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Number : 1| 2| 8| 4| 5| & | Recomm | (axAlow.| timer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mol | mal | mgl ma/l ma/l
Total Dissolved Solids 30 40 40 30 30 30 <1000 1000-2400 | 7 years
Total Suspended Solids -
Total kjeldahl nitrogen (as N)
Ammonia Nitrogen (as N) <0.15 | <0.15 | <0.15 | <0.15 [ <0.15 | <0.15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) 045 | 044 |025 |042 |049 |048 |<10 10-20 7 years
Nitrate Nitrogen (as N) 045 044 |025 |[042 |049 |048
Nitrite Nitrogen (as N) <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | <0.08
poll | wall | owpgd | opodt | wald | gl ual ual
Iron (as Fe) 80 220 140 <10 240 270 <200 200-2000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) <14 <14 100 120 140 120 <300 300-500 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
2 3 95% of 2% of 1% of
Determinand samples, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) , , , , , , Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria® . . . . .
(count/100 mi) Nil Nil Nil Nil Nil 4
Heterotrophic Plate Count .
(count/mi) 33 1470 | 1045 |1 Nil 3

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to

indicated in column 3.

the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 7. WBWMOD-001 : 469 River Singel ex Op-die-Berg
8. WBWMOD-002 : Clinic ex Op-die-Berg
9. WBWMOD-003 : Tap ex Op-die-Berg
10. WBWMPR-001 : Reservoir. Post-Chlorination ex Prince Alfred Hamlet
11. WBWMPR-002 : 266 Steve Tshewete St. Kliprug ex Prince Alfred Hamlet
12. WBWMPR-003 : Municipal Offices ex Prince Alfred Hamlet
SANS 241 - 2006 (Drinking Water)
el 2 8 | 9| 10| 1| 12| Gecomm | MaxAlow| Weer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 518 |527 |491 |6.13 |[621 |629 |50-95 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) 60 |61 |63 [426 [431 [441 [<150 150-370 | 7 years
Turbidity (NTU) 022 (017 |025 |12 1.3 0.68 | <1 1-5 No Limit ¢
Odour (Threshold Odour Number) <5 5-10 No Limit ®
Langelier Saturation Index -5.35 |-511 | UDF |[-233 |-230 |-210 |- - -
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Colour (as Pt) <1 <1 <1 <1 <1 <1 <20 20-50 No Limit ®
CaCOs Precipitation Potential -123 | -102 |-398 |-101 |[-78.0 |-791 |- - -
Total Alkalinity (as CaCOs) 4.0 4.0 <1.0 [36.0 |320 |40.0
Total Hardness (as CaCQOs) 94 104 |89 120 121 126
Calcium Hardness (as CaCOs) 45 6.3 4.8 770 | 773 | 815
Calcium (as Ca) 1.8 2.5 1.9 308 309 |326 |[<150 150-300 7 years
Magnesium Hardness (as CaCOs) | 4.9 41 41 431 | 435 | 447
Magnesium (as Mg) 1.2 099 (099 [105 (106 |109 |[<70 70-100 7 years
Sodium (as Na) 7.6 7.6 7.6 352 |33 |371 [<200 200-400 7 years
Potassium (as K) 033 | 044 |044 |088 |088 |0.99 |<50 50-100 7 years
Zinc (as Zn) 002 |0.03 |[0.01 |004 |003 |0.02 [<50 5.0-10.0 | 1year
Chloride (as Cl) 37 7.5 75 822 |[841 897 |<200 200-600 | 7 years
Fluoride (as F) 0.31 010 |034 (027 |036 |037 |[<1.0 1.0-1.5 1 year
Sulphate (as SO4) <40 | <40 |[<40 |21.0 |240 |28.0 | <400 400-600 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Number : 2| 8 | 9| 10| f | 12| Gecomm | MaxAlow| eer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Total Dissolved Solids 40 40 45 290 290 290 <1000 1000-2400 | 7 years
Total Suspended Solids - - - - - - -
Total kjeldahl nitrogen (as N)
Ammonia Nitrogen (as N) <0.15 | <0.15 | <0.15 | <0.15 [ <0.15 | <0.15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) 1.5 1.8 1.7 <0.05 | <0.05 | <0.05 | <10 10-20 7 years
Nitrate Nitrogen (as N) 1.5 1.8 1.7 <0.05 | <0.05 | <0.05
Nitrite Nitrogen (as N) <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | <0.08
poll | wall | g | opodt | wald | gl ual ual
Iron (as Fe) <10 |80 160 | 340 |440 |[200 | <200 200-2000 | 7 years®
Manganese (as Mn) <40 <40 <40 220 220 184 <100 100-1 000 | 7 years
Aluminium (as Al) 200 [ 180 (220 |60 40 100 | <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg
over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS
(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Determinand 7 8 9 10 1 12 samples, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) Nil Nil Nil Nil Nil Nil Not Not 1

Detected Detected

Faecal Coliforms

(count/100 ml)

Total Coliform Bacteria®¢ , . . . : .
(count/100 ml) Nil Nil Nil Nil Nil Nil
Heterotrophic Plate Count h 1960 | 714 1008 | Ni Nil Nil
(count/ml)

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits
indicated in column 3.

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 13  WBWMPR-004 : Tap ex Prince Alfred Hamlet
14  WBWMTB-001 : Water Treatment Works. Final ex Tulbagh
15. WBWMTB-002 : Municipal Office ex Tulbagh
16.  WBWMTB-003 : Bloekombossie Restaurant ex Tulbagh
17. WBWMTB-004 : Central Town ex Tulbagh
18.  WBWMTB-005 : Clinic ex Tulbagh
SANS 241 - 2006 (Drinking Water)
Sample Nurmber | 4| 15| 16| 17 | 38 | @ecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 632 999 (776 |767 |762 |754 |5095 4.0-10.0 No Limit
Conductivity (at 25°C) (mS/m) 463 |206 [106 |105 |105 |102 |<150 150-370 7 years
Turbidity (NTU) 072 |46 6.4 6.0 5.7 5.9 <1 1-5 No Limit @
Odour (Threshold Odour Number) <5 5-10 No Limit b
Langelier Saturation Index 206 | 1.6 -164 | -1.73 [ -1.76 | -1.91
mg/l | mgl | mgl | moA | mal | mgl ma/l ma/l
Colour (as Pt) 2 11 19 20 21 20 <20 20-50 No Limit b
CaCOs Precipitation Potential -741 | 334 |-58 -6.1 -6.2 -6.9
Total Alkalinity (as CaCQs) 40.0 |56.0 |20.0 |20.0 |[200 |20.0
Total Hardness (as CaCOs) 129 609 |222 |218 |238 |21.6
Calcium Hardness (as CaCOs) 840 |568 |128 |128 |[135 | 113
Calcium (as Ca) 336 | 227 |5.1 5.1 5.4 4.5 <150 150-300 7 years
Magnesium Hardness (as CaCOs) | 44.7 | 4.1 9.4 9.0 103 | 10.3
Magnesium (as Mg) 109 099 |23 2.2 25 2.5 <70 70-100 7 years
Sodium (as Na) 388 |130 |[132 |134 |134 |[13.1 |<200 200-400 7 years
Potassium (as K) 099 |066 |077 |0.77 |077 |0.77 |<50 50-100 7 years
Zinc (as Zn) 0.03 |<0.01 |<0.01 | <0.01 | <0.01 | <0.01 | <5.0 5.0-10.0 1 year
Chloride (as Cl) 89.7 | 206 |[16.8 |206 |187 |[18.7 |<200 200-600 7 years
Fluoride (as F) 025 (017 |019 |023 (039 |040 (<10 1.0-1.5 1 year
Sulphate (as SO4) 250 | <40 |[<40 |<40 |[<40 |<4.0 | <400 400-600 | 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Number : 8 | 1| 15| 16 | 17 | 18 | ecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mol | mal | mgl ma/l ma/l
Total Dissolved Solids 310 [ 140 |80 80 80 80 <1000 1000-2400 | 7 years
Total Suspended Solids -
Total kjeldahl nitrogen (as N)
Ammonia Nitrogen (as N) <0.15 | <0.15 | <0.15 | <0.15 [ 0.15 | <0.15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) <0.05 | <0.05 | 023 |0.26 |<0.05 |026 |<10 10-20 7 years
Nitrate Nitrogen (as N) <0.05 [ <0.05 | 023 |0.26 |<0.05 |0.26
Nitrite Nitrogen (as N) <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | <0.08
poll | wall | owpgd | opodt | wald | gl ual ual
Iron (as Fe) 120 | 280 |400 |[650 |260 |320 | <200 200-2000 | 7 years®
Manganese (as Mn) 220 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 100 | 400 |420 [300 |[320 |460 | <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Determinand 13 14 15 16 17 18 samples, samples, samples,
min. max. max.
Upper Limits
E.coli* (count/100 ml) . . . . . . Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria®¢ . . . : :
(count/100 mi) Nil Nil 8 Nil Nil Nil
Heterotrophic Plate Counth : .
(count/ml) 1 966 Nil Nil 2 1

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to

indicated in column 3.

the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 19 WBWMTB-006 : Wastewater Treatment Works Tap ex Tulbagh
20 WBWMTB-007 : Shell Garage. Main Road ex Tulbagh
21 WBWMWO-001 : Water Treatment Works. Final ex Wolseley
22 WBWMWO-002 : No. 4. NPK. Pine Valley ex Wolseley
23 WBWMWO-003 : Municipal Office ex Wolseley
24 WBWMWO-004 : stamperstraat reservoir
SANS 241 - 2006 (Drinking Water)
Sample Number : 19 | 2 | 2| 2| B | 2 | pecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 752 |742 |6.02 |591 |58 |569 |5095 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) 106 |100 [17 [17 [17 [17 [<150 150-370 | 7 years
Turbidity (NTU) 6.0 6.8 053 [033 |039 |033 |<1 1-5 No Limit @
Langelier Saturation Index -1.99 | -2.03 |-5.08 |-5.09 [-515 |-5.22
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Colour (as Pt) 21 18 7 3 4 1 <20 20-50 No Limit ®
CaCOs Precipitation Potential -6.6 -7.6 218 | -26.7 |-300 |-41.6
Total Alkalinity (as CaCOs) 16.0 |200 |4.0 4.0 4.0 4.0
Total Hardness (as CaCQOs) 228 211 | <20 |<20 |<20 |<20
Calcium Hardness (as CaCOs) 125 | 113 | 1.1 1.4 1.4 17
Calcium (as Ca) 5.0 45 044 | 055 |055 |[0.66 |<150 150-300 7 years
Magnesium Hardness (as CaCOs) | 10.3 | 9.8 <10 | <10 [<1.0 [<1.0
Magnesium (as Mg) 25 2.4 <03 |<03 [<03 |<03 |<70 70-100 7 years
Sodium (as Na) 13.3 | 122 | 3.1 3.1 3.1 3.1 <200 200-400 7 years
Potassium (as K) 077 077 |<0.09 |<0.09 |<0.09 | <0.09 | <50 50-100 7 years
Zinc (as Zn) <0.01 | <0.01 | <0.01 | 0.02 |[0.02 |0.04 |<50 5.0-10.0 | 1year
Chloride (as Cl) 187 | 150 |37 1.9 3.7 1.9 <200 200-600 7 years
Fluoride (as F) 043 |026 |020 |040 |[<01 |022 |<1.0 1.0-15 1 year
Sulphate (as SO4) <40 | <40 | <40 |<40 |[<40 |<4.0 | <400 400-600 7 years
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SANS 241 - 2006 (Drinking Water)

Sample Nurmber 19 | 2 | 2| 2| B | 2 | Eecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Total Dissolved Solids 80 70 15 15 15 15 <1000 1000-2400 | 7 years
Total Suspended Solids - - - - - - - -
Total kjeldahl nitrogen (as N)
Ammonia Nitrogen (as N) <0.15 | <0.15 | <0.15 | <0.15 | <0.15 | <0.15 | <1.0 1.0-2.0 No Limit d
Nitrate & Nitrite Nitrogen (as N) 023 |<0.05 053 |<0.05 [<0.05 |<0.05 | <10 10-20 7 years
Nitrate Nitrogen (as N) 023 |<0.05 |053 |<0.05 |[<0.05 |<0.05 |-
Nitrite Nitrogen (as N) <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | -
o7 V1o IV [ V1o AV ol ol
Iron (as Fe) 270 260 120 <10 40 <10 <200 200-2 000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 360 380 60 100 40 100 <300 300-500 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.
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MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Determinand 19 20 21 22 23 24 samPIes, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) , , , , , , Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria? . . : : :
(count/100 ml) Nil 20 Nil Nil Nil Nil
Heterotrophic Plate Count h . . . .
(count/ml) 1 53 Nil Nil Nil Nil

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits
indicated in column 3.

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.

P O Box 44
CERES
6835

T.R. DAVIES Pr.Sci.Nat.

Chartered Water & Environmental Manager
DIRECTOR

148/2/2/499

16 February 2010

TO WITZENBERG MUNICIPALITY

Attention : MR JOHAN SWANEPOEL
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APPENDIX 1 Specific Methods used for the Analysis of Parameters indicated in this report.
Estimated
Parameter Method Uncertainty
(%)
pH (at 25°C) - Lab SABS 11 : (1990 — 3" Revision) 0,019
pH (at 25°C) — Field* SABS 11 : (1990 — 3" Revision) -
Langelier Saturation Index (at 25°C)* Calculation -
Conductivity (mS/m) (at 25<C) STD Method 2501 A (1992) 2,15
Turbidity (NTU) Hach 8237 1,81
Colour (mg/l as Pt)* Hach 8025 -
Total Alkalinity (mg/l as CaCO3)* STD Methods 2320 (1992) -
Total Hardness (mg/l as CaCOs) SABS SM 1265 (2000) 0,09
Calcium (mg/l as CaCOs,) SABS SM 1265 (2000) 0,09
Magnesium (mg/l as CaCOs) SABS SM 1265 (2000) 0,08
Chloride (mg/l as ClI) SABS 202 (2" Revision) 0,08
Fluoride (mg/l as F) Hach 8029 0,19
Iron (ug/l as Fe) SANS 5207 (2004) 0,09
Manganese (ug/l as Mn) SANS 5209 (2005) 0,09
Aluminium (ug/l as Al) SANS 6169 (2005) 0,14
Calcium Carbonate Precipitation Potential* | Calculation -
Free Chlorine (mg/l)* Lovibond Method 3 -
Sodium (mg/l as Na) SANS 6050 (2004) 0,08
Potassium (mg/l as K) STD Method 3111 B (1992) 0,07
Zinc (mg/l as Zn) SANS 5214 (2005) 0,08
Nitrate Nitrogen (mg/l as N) Hach 8150 0,12
Nitrate Nitrogen (mg/l as N) Lovibond Method using Brucine 0,057
Nitrite Nitrogen (mg/l as N) Lovibond Method 0,08
Nitrate & Nitrite Nitrogen (mg/l as N) Hach 8150 -
Ammonia (mg/l as N) STD Method 4500-NHs;:C (1992) 0,07
Sulphate (mg/l as SO4) Hach 8051 0,17
Total Dissolved Solids* STD Method 2501 A (1992) 1,63
E.coli (organisms per 100 ml)* SABS 221 (2002) -
Coliforms (organisms per 100 ml)* SABS 221 (2002) -
Total Plate Count (organisms per ml)* Petrifilm ™ s
Faecal coliforms (organisms per 100 ml)* SABS SM 221 (2002) -
Settleable Solids (ml/l)* STD Method 2540 F (1992) -
Chemical Oxygen Demand (mg/l) SANS 6048 (2005) 0,08
Total Kjeldahl Nitrogen (mg/l)* Hach 8075 -
Dissolved Oxygen (mg/l)* STD Method 4500 O-G -
Total Suspended Solids (mg/l)* STD Method 2540 D (1992) -
Volatile Suspended Solids (mg/l)* STD Method 2540 E (1992) -
Total Phosphate (mg/l as P)* STD Method 4500-PB (1992) / Hach 8114 -
Ortho Phosphate (mg/l as P)* Hach 8114 -
Copper (ug/l as Cu) SANS 5203 (2005) 0,13

* Tests marked “Not SANAS Accredited” in this report are not included in the SANAS

Schedule of Accreditation for this laboratory.

(Schedule of Accreditation excludes sampling)
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A.L. ABBOTT AND ASSOCIATES (PTY) LTD

(Reg. No. 1982/004379/07)

Consulting Analytical & Industrial Chemists
Specialists in Water & Waste Water Treatment

Telephone (021)448 6340/1
After Hours (021)712 0940
Telefax (021)448 6342
e-Mail Address :
info@alabbott.co.za

(No. T0276)

WITZENBERG MUNICIPALITY

No. 1, Vine Park
Vine Road

7925

P.O. Box 483

WOODSTOCK, CAPE

7915

SOUTH AFRICA

SAMPLE 23 Samples of Water, marked
1 WBWMCR-001 : Reservoir. Final. Post-Chlorination ex Ceres
2 No sample received
3 WBWMCR-003 : Nduli Intermediate School ex Ceres
4, WBWMCR-004 : John Steyn Library ex Ceres
5.  WBWMCR-005 : Bella Vista Clinic ex Ceres
6 WBWMCR-006 : 41 Chris Hani ex Ceres
DATE RECEIVED 5 March 2010
OUR REF. cc/sc/148/2/2/779 LAB DATA SHEET NO.: 10/530
10 March 2010
SANS 241 - 2006 (Drinking Water)
Sample Number : 1oz 3 a5 |6 e | e Alow|  Watr
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 6.20 6.00 |6.14 |6.16 |594 |5.095 4.0-10.0 No Limit ¢
Conductivity (at 25°C) (mS/m) 4.0 4.0 4.4 4.0 4.0 <150 150-370 7 years
Turbidity (NTU) 1.1 1.1 1.1 12 [10 [« 15 No Limit d
Langelier Saturation Index
ma/l | ma/l | mag/l | ma/l | mag/l | mgl/l ma/l ma/l
Colour (as Pt) 11 15 15 6 12 <20 20-50 No Limit ®
CaCO; Precipitation Potential
Total Alkalinity (as CaCOs) 8.0 8.0 8.0 8.0 8.0
Total Hardness (as CaCQOs) 9.2 9.2 127 |97 9.2
Calcium Hardness (as CaCOs) 35 35 7.0 4.8 4.3
Calcium (as Ca) 1.4 1.4 2.8 1.9 1.7 <150 150-300 7 years
Magnesium Hardness (as CaCO3) | 5.7 5.7 5.7 4.9 4.9
Magnesium (as Mg) 1.4 1.4 1.4 1.2 1.2 <70 70-100 7 years
Sodium (as Na) 5.3 5.3 5.3 5.3 5.3 <200 200-400 7 years
Potassium (as K) 0.33 022 |022 [022 |022 |<50 50-100 7 years
Zinc (as Zn) 0.24 004 |003 |0.04 |006 |<50 5.0-10.0 1 year
Chloride (as Cl) 9.8 5.9 7.8 5.9 3.9 <200 200-600 | 7 years
Fluoride (as F) <0.10 022 027 |<010 |<0.10 |<1.0 1.0-1.5 1 year
Sulphate (as SO4) <4.0 <40 | <40 |<4.0 |<40 | <400 400-600 | 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Number : 1| 2| 8| 4| 5| & | Recomm | (axAlow.| timer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mol | mal | mgl ma/l ma/l
Total Dissolved Solids 30 30 30 30 30 <1000 1000-2400 | 7 years
Total Suspended Solids -
Total kjeldahl nitrogen (as N)
Ammonia Nitrogen (as N) 0.39 <0.15 | 050 |0.40 |050 |<1.0 1.0-2.0 No Limit d
Nitrate & Nitrite Nitrogen (as N) 0.23 021 |021 |<0.05 |<0.05 | <10 10-20 7 years
Nitrate Nitrogen (as N) 0.23 021 021 |<0.05 |<0.05
Nitrite Nitrogen (as N) <0.08 <0.08 | <0.08 | <0.08 | <0.08
poll | wall | owpgd | opodt | wald | gl ual ual
Iron (as Fe) 140 196 240 180 120 <200 200-2000 | 7years®
Manganese (as Mn) <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 60 56 40 50 36 <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Determinand 2 samples, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) , , , , , Not Not
Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria®¢ . . . : :
(count/100 mi) Nil Nil Nil Nil Nil
i h
Heterotrophic Plate Count Nil Nil Nil Nil Nil
(count/ml)

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to

indicated in column 3.

the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 7. WBWMOD-001 : 469 River Singel ex Op-die-Berg
8. WBWMOD-002 : Clinic ex Op-die-Berg
9. WBWMOD-003 : Tap ex Op-die-Berg
10. WBWMPR-001 : Reservoir. Post-Chlorination ex Prince Alfred Hamlet
11. WBWMPR-002 : 266 Steve Tshewete St. Kliprug ex Prince Alfred Hamlet
12. WBWMPR-003 : Municipal Offices ex Prince Alfred Hamlet
SANS 241 - 2006 (Drinking Water)
et 2 8 | 9| 10| 1| 12| Gecomm | MaxAlow| Weer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 494 | 479 471 632 |636 |629 |[5.095 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) 59 |57 |60 [113 [464 [354 [<150 150-370 | 7 years
Turbidity (NTU) 025 [035 |025 |52 092 |080 | <t 1-5 No Limit @
Odour (Threshold Odour Number) <5 5-10 No Limit ®
Langelier Saturation Index - - - - - - - - -
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Colour (as Pt) <1 <1 <1 <1 <1 <1 <20 20-50 No Limit ®
CaCOs Precipitation Potential -
Total Alkalinity (as CaCOs) <10 |<1.0 |<1.0 |80 [36.0 |280
Total Hardness (as CaCQOs) 10.0 | 100 |102 | 367 138 106
Calcium Hardness (as CaCOs) 43 4.3 45 238 89.8 | 683
Calcium (as Ca) 1.7 1.7 1.8 952 |39 |273 |[<150 150-300 7 years
Magnesium Hardness (as CaCO3) | 5.7 5.7 5.7 129 480 | 373
Magnesium (as Mg) 1.4 1.4 1.4 314 | 11.7 |91 <70 70-100 7 years
Sodium (as Na) 6.9 6.8 6.9 104 39.5 |30.0 |<200 200-400 7 years
Potassium (as K) 022 |02 |022 |15 066 | 066 | <50 50-100 7 years
Zinc (as Zn) 004 |012 [0.03 |007 |0.05 |[0.05 |<50 5.0-10.0 1 year
Chloride (as Cl) 5.9 7.8 5.9 237 96.1 | 725 | <200 200-600 7 years
Fluoride (as F) <0.10 | <0.10 | <0.10 | <0.10 [ <0.10 | <0.10 | <1.0 1.0-1.5 1 year
Sulphate (as SO4) <40 | <40 |[<4.0 |800 |250 |16.0 | <400 400-600 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Number : 2| 8 | 9| 10| f | 12| Gecomm | MaxAlow| eer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Total Dissolved Solids 40 40 40 750 310 240 <1000 1000-2400 | 7 years
Total Suspended Solids - - - - - - -
Total kjeldahl nitrogen (as N)
Ammonia Nitrogen (as N) 015 | <015 |029 |045 |037 [020 |<1.0 1.0-2.0 No Limit d
Nitrate & Nitrite Nitrogen (as N) 1.3 1.3 1.3 <0.05 | <0.05 | <0.05 | <10 10-20 7 years
Nitrate Nitrogen (as N) 1.3 1.3 1.3 <0.05 | <0.05 | <0.05
Nitrite Nitrogen (as N) <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | <0.08
poll | wall | g | opodt | wald | gl ual ual
Iron (as Fe) 60 80 40 674 196 | 200 | <200 200-2000 | 7 years®
Manganese (as Mn) <40 <40 <40 692 226 134 <100 100-1 000 | 7 years
Aluminium (as Al) 160 | 196 | 196 |38 36 40 <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg
over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS
(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Determinand 7 8 9 10 1 12 samples, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) Nil Nil Nil Nil Nil Nil Not Not 1

Detected Detected

Faecal Coliforms

(count/100 ml)

Total Coliform Bacteria®¢ . . .
(count/100 ml) 2 14 Nil Nil Nil 4
Heterotrophic Plate Count h 1276 | Nil Nil 484 184 112
(count/ml)

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits
indicated in column 3.

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 13  WBWMPR-004 : Tap ex Prince Alfred Hamlet
14  WBWMTB-001 : Water Treatment Works. Final ex Tulbagh
15. WBWMTB-002 : Municipal Office ex Tulbagh
16.  WBWMTB-003 : Bloekombossie Restaurant ex Tulbagh
17. WBWMTB-004 : Central Town ex Tulbagh
18.  WBWMTB-005 : Clinic ex Tulbagh
SANS 241 - 2006 (Drinking Water)
Sample Nurmber | 4| 15| 16| 17 | 38 | @ecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 6.41 997 |747 (1014 |7.61 726 | 5.0-95 4.0-10.0 No Limit
Conductivity (at 25°C) (mS/m) 458 223 |103 |242 |100 |98 <150 150-370 7 years
Turbidity (NTU) 095 |18 5.0 1.8 6.2 2.9 <1 1-5 No Limit @
Odour (Threshold Odour Number) <5 5-10 No Limit b
Langelier Saturation Index
mg/l | mgl | mgl | moA | mal | mgl ma/l ma/l
Colour (as Pt) <1 <1 4 1 <1 <1 <20 20-50 No Limit b
CaCOs Precipitation Potential
Total Alkalinity (as CaCQs) 36.0 |600 |16.0 |640 |16.0 |16.0
Total Hardness (as CaCOs) 139 66.0 | 244 |788 |223 |223
Calcium Hardness (as CaCOs) 89.0 |633 |125 |765 |[120 | 108
Calcium (as Ca) 356 |253 |50 306 |48 4.3 <150 150-300 7 years
Magnesium Hardness (as CaCOs) | 50.4 | 2.7 119 |23 103 | 115
Magnesium (as Mg) 123 | 066 |29 055 |25 2.8 <70 70-100 7 years
Sodium (as Na) 39.1 | 124 [13.0 |127 |129 |[127 | <200 200-400 7 years
Potassium (as K) 066 |044 |044 |044 |044 |044 |<50 50-100 7 years
Zinc (as Zn) 006 [0.03 |003 |002 [003 |003 |<50 5.0-10.0 | 1year
Chloride (as Cl) 922 |588 [196 |216 |196 |17.6 | <200 200-600 7 years
Fluoride (as F) <0.10 | <0.10 | <0.10 | <0.10 [ <0.10 | <0.10 | <1.0 1.0-1.5 1 year
Sulphate (as SO4) 230 | <40 |[<40 |<40 |[<40 |<4.0 | <400 400-600 | 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Number : 8 | 1| 15| 16 | 17 | 18 | ecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mol | mal | mgl ma/l ma/l
Total Dissolved Solids 310 160 80 170 70 70 <1000 1000-2400 | 7 years
Total Suspended Solids - - - - - - -
Total kjeldahl nitrogen (as N)
Ammonia Nitrogen (as N) 017 018 |046 |023 |023 |[020 |<1.0 1.0-2.0 No Limit d
Nitrate & Nitrite Nitrogen (as N) <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <10 10-20 7 years
Nitrate Nitrogen (as N) <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05
Nitrite Nitrogen (as N) <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | <0.08
poll | wall | owpgd | opodt | wald | gl ual ual
Iron (as Fe) 260 |[220 (440 |300 |360 |[256 |<200 200-2000 | 7 years®
Manganese (as Mn) 220 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) <14 |40 140 | 60 150 | 126 | <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS
(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Determinand 13 14 15 16 17 18 samples, samples, samples,
min. max. max.
Upper Limits
E.coli* (count/100 ml) . . . . . . Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria®¢ . . . . : :
(count/100 mi) Nil Nil Nil Nil Nil Nil
i h
Heterotrophic Plate Count Nil Nil Nil Nil Nil Nil
(count/ml)

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits
indicated in column 3.

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 19 WBWMTB-006 : Wastewater Treatment Works Tap ex Tulbagh
20 WBWMTB-007 : Shell Garage. Main Road ex Tulbagh
21 WBWMWO-001 : Water Treatment Works. Final ex Wolseley
22 WBWMWO-002 : No. 4. NPK. Pine Valley ex Wolseley
23 WBWMWO-003 : Municipal Office ex Wolseley
24 WBWMWO-004 : stamperstraat reservoir
SANS 241 - 2006 (Drinking Water)
Sample Number : 19 | 2 | 2| 2| B | 2 | pecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 723 |710 |561 |557 |549 |555 |50-95 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) 105 [103 [20 [19 [19 [19 [<150 150-370 | 7 years
Turbidity (NTU) 2.1 5.9 055 039 |032 |037 |t 1-5 No Limit @
Langelier Saturation Index
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Colour (as Pt) <1 2 <1 <1 <1 <1 <20 20-50 No Limit ®
CaCOs Precipitation Potential
Total Alkalinity (as CaCOs) 160 | 120 |40 4.0 4.0 4.0
Total Hardness (as CaCQOs) 238 247 |37 3.1 3.1 3.1
Calcium Hardness (as CaCOs) 115 | 128 |19 2.2 2.2 2.2
Calcium (as Ca) 4.6 5.1 077 088 |0.88 |[0.88 |<150 150-300 7 years
Magnesium Hardness (as CaCOs) | 123 | 119 [ 1.8 <1 <1 <1
Magnesium (as Mg) 3.0 2.9 044 | <0.30 [<0.30 |<0.30 |<70 70-100 7 years
Sodium (as Na) 140 | 131 |26 2.6 2.6 2.6 <200 200-400 7 years
Potassium (as K) 044 | 044 |<0.09 |<0.09 |<0.09 | <0.09 | <50 50-100 7 years
Zinc (as Zn) 004 [0.03 |002 |003 [003 |004 |<50 5.0-10.0 | 1year
Chloride (as Cl) 196 | 176 |[<1.0 |20 2.0 2.0 <200 200-600 7 years
Fluoride (as F) <0.10 | <0.10 | 022 |0.18 [0.17 |0.18 |<1.0 1.0-15 1 year
Sulphate (as SO4) <40 | <40 | <40 |<40 |[<40 |<4.0 | <400 400-600 7 years
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SANS 241 - 2006 (Drinking Water)

Sample Nurmber 19 | 2 | 2| 2| B | 2 | Eecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Total Dissolved Solids 80 80 15 15 15 15 <1000 1000-2400 | 7 years
Total Suspended Solids - - - - - - - -
Total kjeldahl nitrogen (as N)
Ammonia Nitrogen (as N) 027 029 |0.18 |042 [044 |035 |<1.0 1.0-2.0 No Limit d
Nitrate & Nitrite Nitrogen (as N) <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <10 10-20 7 years
Nitrate Nitrogen (as N) <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | -
Nitrite Nitrogen (as N) <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | -
o7 V1o IV [ V1o AV ol ol
Iron (as Fe) 420 520 540 380 230 220 <200 200-2 000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 160 198 60 32 40 60 <300 300-500 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.
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MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Determinand 19 20 21 22 23 24 samPIes, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) , , , , , , Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria® . . . : : .
(count/100 mi) Nil Nil Nil Nil Nil Nil
Heterotrophic Plate Count h . . . .
(count/ml) 126 Nil 1 Nil Nil Nil

indicated in column 3.

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.

T.R. DAVIES Pr.Sci.Nat.
Chartered Water & Environmental Manager
DIRECTOR

148/2/2/779

10 March 2010

TO : WITZENBERG MUNICIPALITY
P O Box 44
CERES
6835

Attention : MR JOHAN SWANEPOEL

(Page 9 of 10)
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APPENDIX 1 Specific Methods used for the Analysis of Parameters indicated in this report.
Estimated
Parameter Method Uncertainty
(%)
pH (at 25 C) - Lab SABS 11 : (1990 — 3" Revision) 0,019
pH (at 25 °C) — Field* SABS 11 : (1990 — 3" Revision) -
Langelier Saturation Index (at 25 <C)* Calculation -
Conductivity (mS/m) (at 25 “°C) STD Method 2501 A (1992) 2,15
Turbidity (NTU) Hach 8237 1,81
Colour (mg/l as Pt)* Hach 8025 -
Total Alkalinity (mg/l as CaCOg3)* STD Methods 2320 (1992) -
Total Hardness (mg/l as CaCOs,) SABS SM 1265 (2000) 0,09
Calcium (mg/l as CaCOs) SABS SM 1265 (2000) 0,09
Magnesium (mg/l as CaCOs) SABS SM 1265 (2000) 0,08
Chloride (mg/l as CI) SABS 202 (2" Revision) 0,08
Fluoride (mg/l as F) Hach 8029 0,19
Iron (ug/l as Fe) SANS 5207 (2004) 0,09
Manganese (ug/l as Mn) SANS 5209 (2005) 0,09
Aluminium (ug/l as Al) SANS 6169 (2005) 0,14
Calcium Carbonate Precipitation Potential* | Calculation -
Free Chlorine (mg/l)* Lovibond Method 3 -
Sodium (mg/l as Na) SANS 6050 (2004) 0,08
Potassium (mg/l as K) STD Method 3111 B (1992) 0,07
Zinc (mg/l as Zn) SANS 5214 (2005) 0,08
Nitrate Nitrogen (mg/l as N) Hach 8150 0,12
Nitrate Nitrogen (mg/l as N) Lovibond Method using Brucine 0,057
Nitrite Nitrogen (mg/l as N) Lovibond Method 0,08
Nitrate & Nitrite Nitrogen (mg/l as N) Hach 8150 -
Ammonia (mg/l as N) STD Method 4500-NH;:C (1992) 0,07
Sulphate (mg/l as SO4) Hach 8051 0,17
Total Dissolved Solids* STD Method 2501 A (1992) 1,63
E.coli (organisms per 100 ml)* SABS 221 (2002) -
Coliforms (organisms per 100 ml)* SABS 221 (2002) -
Total Plate Count (organisms per ml)* Petrifilm ™ s
Faecal coliforms (organisms per 100 ml)* SABS SM 221 (2002) -
Settleable Solids (ml/l)* STD Method 2540 F (1992) -
Chemical Oxygen Demand (mg/l) SANS 6048 (2005) 0,08
Total Kjeldahl Nitrogen (mg/I)* Hach 8075 -
Dissolved Oxygen (mg/l)* STD Method 4500 O-G -
Total Suspended Solids (mg/l)* STD Method 2540 D (1992) -
Volatile Suspended Solids (mg/l)* STD Method 2540 E (1992) -
Total Phosphate (mg/l as P)* STD Method 4500-PB (1992) / Hach 8114 -
Ortho Phosphate (mg/l as P)* Hach 8114 -
Copper (ug/l as Cu) SANS 5203 (2005) 0,13
* Tests marked “Not SANAS Accredited” in this report are not included in the SANAS
Schedule of Accreditation for this laboratory.
(Schedule of Accreditation excludes sampling) (Page 10 of 10)




A.L. ABBOTT AND ASSOCIATES (PTY) LTD

(Reg. No. 1982/004379/07)

Consulting Analytical & Industrial Chemists
Specialists in Water & Waste Water Treatment

Telephone (021)448 6340/1
After Hours (021)712 0940
Telefax (021)448 6342
e-Mail Address :
info@alabbott.co.za

(No. T0276)

WITZENBERG MUNICIPALITY

No. 1, Vine Park
Vine Road

7925

P.O. Box 483

WOODSTOCK, CAPE

7915

SOUTH AFRICA

SAMPLE 24 Samples of Water, marked
1 WBWMCR-001 : Reservoir. Final. Post-Chlorination ex Ceres
2 WBWMCR-002 : Wastewater Treatment Works ex Ceres
3 WBWMCR-003 : Nduli Intermediate School ex Ceres
4, WBWMCR-004 : John Steyn Library ex Ceres
5 WBWMCR-005 : Bella Vista Clinic ex Ceres
6 WBWMCR-006 : 41 Chris Hani ex Ceres
DATE RECEIVED 6 April 2010
OUR REF. cc/sc/148/2/2/11138 LAB DATA SHEET NO.: 10/790
12 April 2010
SANS 241 - 2006 (Drinking Water)
Sample Marked : 1 2 3 1 2 8 (RiE:;L. (MgfsAsulclw. War
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 551 |564 |521 |6.01 |[527 |479 |50-95 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) 4.0 4.5 4.0 41 4.0 4.0 <150 150-370 7 years
Turbidity (NTU) 1.2 1.2 1.1 1.2 094 |11 <1 1-5 No Limit @
Langelier Saturation Index -484 | -442 |-518 |-392 |-515 | UDF
mag/l | mg/l [ mag/l | mg/l | mg/l | mgl/l ma/I ma/l
Colour (as Pt) 10 11 10 9 9 8 <20 20-50 No Limit b
CaCOs Precipitation Potential -110
Total Alkalinity (as CaCQs) 8.0 8.0 8.0 120 | 8.0 <1.0
Total Hardness (as CaCOs) 7.8 14 |79 103 | 7.7 8.3
Calcium Hardness (as CaCOs) 3.3 6.5 3.0 5.8 2.8 3.0
Calcium (as Ca) 1.3 2.6 1.2 2.3 1.1 1.2 <150 150-300 7 years
Magnesium Hardness (as CaCOs) | 4.5 4.9 4.9 4.5 4.9 5.3
Magnesium (as Mg) 1.1 1.2 1.2 1.1 1.2 1.3 <70 70-100 7 years
Sodium (as Na) 6.1 6.1 6.1 6.1 6.2 6.1 <200 200-400 7 years
Potassium (as K) 044 | 055 |055 |055 [033 |044 |<50 50-100 7 years
Zinc (as Zn) 0.04 |[0.02 |<0.01 |0.05 |[<0.01 |<0.01]<50 5.0-10.0 | 1year
Chloride (as Cl) 9.2 110 [9.2 9.2 128 | 11.0 | <200 200-600 7 years
Fluoride (as F) <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <1.0 1.0-15 1 year
Sulphate (as SO.) <40 | <40 |<40 |<40 |[<40 |<4.0 | <400 400-600 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Mrked ;. 1| 2| 8| 4| 5| & | Recomm | (axAlow.| timer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mol | mal | mgl ma/l ma/l
Total Dissolved Solids 30 40 30 30 30 30 <1000 1000-2400 | 7 years
Total Suspended Solids -
Total kjeldahl nitrogen (as N)
Ammonia Nitrogen (as N) <0.15 | <0.15 | <0.15 | <0.15 [ <0.15 | <0.15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) 023 |022 |022 |024 |025 |0.27 |<10 10-20 7 years
Nitrate Nitrogen (as N) 023 |022 |022 (024 |025 |0.27
Nitrite Nitrogen (as N) <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | <0.08
poll | wall | owpgd | opodt | wald | gl ual ual
Iron (as Fe) 280 |270 [280 [226 |80 80 <200 200-2000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) <14 |40 <14 |20 20 40 <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Determinand 2 samples, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) , , , , , , Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria®¢ . . . . : :
(count/100 mi) Nil Nil Nil Nil Nil Nil
i h
Heterotrophic Plate Count Nil 179 Nil 5 Nil Nil
(count/ml)

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to

indicated in column 3.

the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 7. WBWMOD-001 : 469 River Singel ex Op-die-Berg
8. WBWMOD-002 : Clinic ex Op-die-Berg
9. WBWMOD-003 : Tap ex Op-die-Berg
10. WBWMPR-001 : Reservoir. Post-Chlorination ex Prince Alfred Hamlet
11. WBWMPR-002 : 266 Steve Tshewete St. Kliprug ex Prince Alfred Hamlet
12. WBWMPR-003 : Municipal Offices ex Prince Alfred Hamlet
SANS 241 - 2006 (Drinking Water)
Sample Mrked ;. 7| 8| 9| 1 M| 12| Gecomm | (axAlow.| tieer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 436 | 434 |[(416 |615 |6.26 |6.25 |[5.095 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) 6.0 5.9 6.5 115 455 | 117 <150 150-370 7 years
Turbidity (NTU) 026 |024 |026 |67 1.5 6.3 <1 1-5 No Limit @
Odour (Threshold Odour Number) <5 5-10 No Limit ®
Langelier Saturation Index UDF | UDF |UDF |-159 [-211 |-1.50
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Colour (as Pt) <1 <1 <1 <1 <1 <1 <20 20-50 No Limit ®
CaCO; Precipitation Potential -308 |-326 |-521 |-151 |-838 |-130 |- - -
Total Alkalinity (as CaCOs) <10 |<1.0 |<1.0 |80.0 |40.0 |84.0
Total Hardness (as CaCQOs) 9.5 9.0 8.7 361 134 348
Calcium Hardness (as CaCOs) 3.3 3.3 3.0 230 85.0 | 217
Calcium (as Ca) 1.3 1.3 1.2 919 | 340 |86.9 |[<150 150-300 7 years
Magnesium Hardness (as CaCOs) | 6.2 5.7 5.7 131 492 | 131
Magnesium (as Mg) 1.5 1.4 1.4 320 |120 |320 |[<70 70-100 7 years
Sodium (as Na) 7.7 7.7 7.7 111 404 | 106 <200 200-400 7 years
Potassium (as K) 055 |044 |044 |19 088 |17 <50 50-100 7 years
Zinc (as Zn) 001 [0.06 |005 |005 [004 |005 |<50 5.0-10.0 | 1year
Chloride (as Cl) 1.0 |92 11.0 | 239 |936 |242 | <200 200-600 | 7 years
Fluoride (as F) <0.10 | <0.10 | <0.10 | 0.11 <0.10 | <0.10 | <1.0 1.0-1.5 1 year
Sulphate (as SO4) <40 | <40 |[<4.0 |960 |31.0 |920 | <400 400-600 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Marked ; 2| 8 | 9| 10| f | 12| Gecomm | MaxAlow| eer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Total Dissolved Solids 40 40 50 760 310 780 <1000 1000-2400 | 7 years
Total Suspended Solids - - - - - - -
Total kjeldahl nitrogen (as N)
Ammonia Nitrogen (as N) <0.15 | <0.15 | <0.15 | 019 [ <0.15 | <0.15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) 1.6 1.7 1.5 <0.05 | <0.05 | <0.05 | <10 10-20 7 years
Nitrate Nitrogen (as N) 1.6 1.7 1.5 <0.05 | <0.05 | <0.05
Nitrite Nitrogen (as N) <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | <0.08
poll | wall | g | opodt | wald | gl ual ual
Iron (as Fe) <10 <10 <10 1012 | 96 740 <200 200-2000 | 7 years®
Manganese (as Mn) <40 <40 <40 748 258 700 <100 100-1 000 | 7 years
Aluminium (as Al) 160 [140 [194 [20 <14 [ <14 | <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg
over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS
(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Determinand 7 8 9 10 1 12 samples, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) Nil Nil Nil Nil Nil Nil Not Not 1

Detected Detected

Faecal Coliforms

(count/100 ml)

Total Coliform Bacteria®¢ , . . : .
(count/100 ml) Nil 10 Nil Nil Nil Nil
Heterotrophic Plate Count h 240 57 799 1540 | Nil 248
(count/ml)

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits
indicated in column 3.

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.

(Page 4 of 10)




SAMPLE 13  WBWMPR-004 : Tap ex Prince Alfred Hamlet
14  WBWMTB-001 : Water Treatment Works. Final ex Tulbagh
15. WBWMTB-002 : Municipal Office ex Tulbagh
16.  WBWMTB-003 : Bloekombossie Restaurant ex Tulbagh
17. WBWMTB-004 : Central Town ex Tulbagh
18.  WBWMTB-005 : Clinic ex Tulbagh
SANS 241 - 2006 (Drinking Water)
Sample Merkedl: | 4| 15| 16| 17 | 38 | @ecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 631 [890 |665 |893 |[6.74 |656 |50-95 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) 459 133 100 [127 |95 9.8 <150 150-370 7 years
Turbidity (NTU) 1.5 1.6 1.7 2.2 2.8 2.5 <1 1-5 No Limit @
Odour (Threshold Odour Number) <5 5-10 No Limit b
Langelier Saturation Index 207 | 006 |-291 |-0.03 |-287 |-3.07
mg/l | mgl | mgl | moA | mal | mgl ma/l ma/l
Colour (as Pt) <1 7 8 6 8 8 <20 20-50 No Limit b
CaCOs Precipitation Potential -756 | 050 |-19.2 |-0.10 |-16.5 |-229
Total Alkalinity (as CaCQs) 400 320 |16.0 |28.0 |[16.0 | 16.0
Total Hardness (as CaCOs) 134 388 |21.7 |32 |[201 |20.0
Calcium Hardness (as CaCOs) 848 298 |110 |258 (98 9.3
Calcium (as Ca) 339 | 119 |44 103 | 3.9 3.7 <150 150-300 7 years
Magnesium Hardness (as CaCOs) | 49.6 | 9.0 107 |94 103 | 10.7
Magnesium (as Mg) 121 |22 2.6 2.3 25 2.6 <70 70-100 7 years
Sodium (as Na) 39.7 | 138 [139 |139 |141 |[141 | <200 200-400 7 years
Potassium (as K) 099 |066 |077 |0.77 |077 |0.66 |<50 50-100 7 years
Zinc (as Zn) 0.05 |<0.01 [0.01 |<0.01 |0.02 |0.03 |<50 5.0-10.0 1 year
Chloride (as Cl) 954 | 220 [202 |239 |202 |183 |<200 200-600 7 years
Fluoride (as F) <0.10 {010 |<0.10 {012 [0.10 |<0.10 |<1.0 1.0-1.5 1 year
Sulphate (as SO4) 270 |6.0 5.0 <40 | <40 |40 <400 400-600 7 years

(Page 5 of 10)



SANS 241 - 2006 (Drinking Water)
Sample Mrked ;. 8 | 1| 15| 16 | 17 | 18 | ecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mol | mal | mgl ma/l ma/l
Total Dissolved Solids 310 (100 |70 90 70 70 <1000 1000-2400 | 7 years
Total Suspended Solids -
Total kjeldahl nitrogen (as N)
Ammonia Nitrogen (as N) <0.15 | <0.15 | <0.15 | <0.15 [ <0.15 | <0.15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) <0.05 | <0.05 | 0.06 |<0.05 [0.12 |0.07 |<10 10-20 7 years
Nitrate Nitrogen (as N) <0.05 | <0.05 | 0.06 |<0.05 |0.12 |0.07
Nitrite Nitrogen (as N) <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | <0.08
poll | wall | owpgd | opodt | wald | gl ual ual
Iron (as Fe) 200 | <10 |70 80 140 | 160 | <200 200-2 000 | 7 years®
Manganese (as Mn) 260 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) <14 <14 <14 <14 20 78 <300 300-500 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Determinand 13 14 15 16 17 18 samples, samples, samples,
min. max. max.
Upper Limits
E.coli* (count/100 ml) . . . . . . Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria®¢ . . . . : :
(count/100 mi) Nil Nil Nil Nil Nil Nil
Heterotrophic Plate Counth . . .
(count/ml) Nil 2200 | 1012 | 2464 | Nil Nil

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to

indicated in column 3.

the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 19 WBWMTB-006 : Wastewater Treatment Works Tap ex Tulbagh
20 WBWMTB-007 : Shell Garage. Main Road ex Tulbagh
21 WBWMWO-001 : Water Treatment Works. Final ex Wolseley
22 WBWMWO-002 : No. 4. NPK. Pine Valley ex Wolseley
23 WBWMWO-003 : Municipal Office ex Wolseley
24 WBWMWO-004 : stamperstraat reservoir
SANS 241 - 2006 (Drinking Water)
Sample Mrked ;. 19 | 2 | 2| 2| B | 2 | pecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 656 |6.60 |566 |532 |[522 |507 |5095 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) 9.8 100 |26 2.2 1.9 1.9 <150 150-370 7 years
Turbidity (NTU) 17 [16 [072 035 [037 [044 [<i 15 No Limit d
Langelier Saturation Index -3.02 | 298 | -496 |-5.30 |-5.40 |-5.55
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Colour (as Pt) 10 9 1 <1 <1 8 <20 20-50 No Limit ®
CaCOs Precipitation Potential 228 |-211 |-814 |-160 |-192 | -248
Total Alkalinity (as CaCOs) 160 |16.0 |80 8.0 8.0 8.0
Total Hardness (as CaCQOs) 208 | 212 |35 35 35 35
Calcium Hardness (as CaCOs) 105 | 105 |17 1.7 1.7 17
Calcium (as Ca) 4.2 4.2 066 |066 |066 |0.66 |<150 150-300 7 years
Magnesium Hardness (as CaCOs;) | 10.3 | 10.7 | 1.8 1.8 1.8 1.8
Magnesium (as Mg) 25 2.6 044 044 |044 |044 |<70 70-100 7 years
Sodium (as Na) 134 | 138 |35 35 35 35 <200 200-400 | 7 years
Potassium (as K) 077 1077 ]0.11 |<0.09 |<0.09 | <0.09 | <50 50-100 7 years
Zinc (as Zn) 0.03 |[<0.01 |0.01 |0.04 |[001 |0.02 |<50 5.0-10.0 | 1year
Chloride (as Cl) 202 | 220 |92 7.3 7.3 7.3 <200 200-600 7 years
Fluoride (as F) <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <1.0 1.0-15 1 year
Sulphate (as SO4) 7.0 <40 | <40 |<40 |<4.0 |<4.0 | <400 400-600 7 years
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SANS 241 - 2006 (Drinking Water)

Sample Merkedl: 19 | 2 | 2| 2| B | 2 | Eecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Total Dissolved Solids 70 70 20 20 15 15 <1000 1000-2400 | 7 years
Total Suspended Solids - - - - - - - -
Total kjeldahl nitrogen (as N)
Ammonia Nitrogen (as N) <0.15 | <0.15 | <0.15 | <0.15 | <0.15 | <0.15 | <1.0 1.0-2.0 No Limit d
Nitrate & Nitrite Nitrogen (as N) 006 |011 011 |0.09 [0.16 |0.08 |<10 10-20 7 years
Nitrate Nitrogen (as N) 006 |011 011 |[0.09 [016 |0.08 |-
Nitrite Nitrogen (as N) <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | -
o7 V1o IV [ V1o AV ol ol
Iron (as Fe) 260 210 180 60 160 180 <200 200-2 000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 80 80 72 60 30 <14 <300 300-500 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.
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MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

(count/ml)

1 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Determinand 19 20 21 22 23 24 samPIes, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) , , , , , , Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria? . . . :
(count/100 mi) Nil Nil Nil 4 Nil 12
i h
Heterotrophic Plate Count 350 260 5 Nil Nil Nil

indicated in column 3.

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.

T.R. DAVIES Pr.Sci.Nat.
Chartered Water & Environmental Manager
DIRECTOR
148/2/2/1138
12 April 2010
TO : WITZENBERG MUNICIPALITY
P O Box 44
CERES
6835
Attention : MR JOHAN SWANEPOEL
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APPENDIX 1 Specific Methods used for the Analysis of Parameters indicated in this report.
Estimated
Parameter Method Uncertainty
(%)
pH (at 25 C) - Lab SABS 11 : (1990 — 3" Revision) 0,019
pH (at 25 °C) — Field* SABS 11 : (1990 — 3" Revision) -
Langelier Saturation Index (at 25 <C)* Calculation -
Conductivity (mS/m) (at 25 “°C) STD Method 2501 A (1992) 2,15
Turbidity (NTU) Hach 8237 1,81
Colour (mg/l as Pt)* Hach 8025 -
Total Alkalinity (mg/l as CaCOg3)* STD Methods 2320 (1992) -
Total Hardness (mg/l as CaCOs,) SABS SM 1265 (2000) 0,09
Calcium (mg/l as CaCOs) SABS SM 1265 (2000) 0,09
Magnesium (mg/l as CaCOs) SABS SM 1265 (2000) 0,08
Chloride (mg/l as CI) SABS 202 (2" Revision) 0,08
Fluoride (mg/l as F) Hach 8029 0,19
Iron (ug/l as Fe) SANS 5207 (2004) 0,09
Manganese (ug/l as Mn) SANS 5209 (2005) 0,09
Aluminium (ug/l as Al) SANS 6169 (2005) 0,14
Calcium Carbonate Precipitation Potential* | Calculation -
Free Chlorine (mg/l)* Lovibond Method 3 -
Sodium (mg/l as Na) SANS 6050 (2004) 0,08
Potassium (mg/l as K) STD Method 3111 B (1992) 0,07
Zinc (mg/l as Zn) SANS 5214 (2005) 0,08
Nitrate Nitrogen (mg/l as N) Hach 8150 0,12
Nitrate Nitrogen (mg/l as N) Lovibond Method using Brucine 0,057
Nitrite Nitrogen (mg/l as N) Lovibond Method 0,08
Nitrate & Nitrite Nitrogen (mg/l as N) Hach 8150 -
Ammonia (mg/l as N) STD Method 4500-NH;:C (1992) 0,07
Sulphate (mg/l as SO4) Hach 8051 0,17
Total Dissolved Solids* STD Method 2501 A (1992) 1,63
E.coli (organisms per 100 ml)* SABS 221 (2002) -
Coliforms (organisms per 100 ml)* SABS 221 (2002) -
Total Plate Count (organisms per ml)* Petrifilm ™ s
Faecal coliforms (organisms per 100 ml)* SABS SM 221 (2002) -
Settleable Solids (ml/l)* STD Method 2540 F (1992) -
Chemical Oxygen Demand (mg/l) SANS 6048 (2005) 0,08
Total Kjeldahl Nitrogen (mg/I)* Hach 8075 -
Dissolved Oxygen (mg/l)* STD Method 4500 O-G -
Total Suspended Solids (mg/l)* STD Method 2540 D (1992) -
Volatile Suspended Solids (mg/l)* STD Method 2540 E (1992) -
Total Phosphate (mg/l as P)* STD Method 4500-PB (1992) / Hach 8114 -
Ortho Phosphate (mg/l as P)* Hach 8114 -
Copper (ug/l as Cu) SANS 5203 (2005) 0,13

*

Tests marked “Not SANAS Accredited” in this report are not included in the SANAS

Schedule of Accreditation for this laboratory.

(Schedule of Accreditation excludes sampling)
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A.L. ABBOTT AND ASSOCIATES (PTY) LTD

(Reg. No. 1982/004379/07)

Consulting Analytical & Industrial Chemists

Specialists in Water & Waste Water Treatment

Telephone (021)448 6340/1
After Hours (021)712 0940
Telefax (021)448 6342
e-Mail Address :
info@alabbott.co.za

(No. T0276)

WITZENBERG MUNICIPALITY

No. 1, Vine Park
Vine Road

7925

P.O. Box 483

WOODSTOCK, CAPE

7915

SOUTH AFRICA

SAMPLE 24 Samples of Water, marked
1. WBWMCR-001 : Reservoir. Final. Post-Chlorination ex Ceres
2. WBWMCR-002 : Wastewater Treatment Works ex Ceres
3. WBWMCR-003 : Nduli Intermediate School ex Ceres
4. WBWMCR-004 : John Steyn Library ex Ceres
5. WBWMCR-005 : Bella Vista Clinic ex Ceres
6. WBWMCR-006 : 41 Chris Hani ex Ceres
DATE RECEIVED 10 May 2010
OUR REF. cc/sc/148/2/2/1586 LAB DATA SHEET NO.:10/1124
17 May 2010
SANS 241 - 2006 (Drinking Water)
Sample Marked : 1 2 3 1 2 8 (R(:I::;L. (MgfsAsulclw. War
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 6.09 |58 |[552 |562 |558 |549 |5095 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) 3.6 4.0 3.7 4.0 3.9 3.6 <150 150-370 7 years
Turbidity (NTU) 27 |17 [35 [17 [15 |26 [« 15 No Limit ¢
ma/l | ma/l | mag/l | ma/l | mag/l | mgl/l ma/l ma/l
Colour (as Pt) 12 14 17 3 12 6 <20 20-50 No Limit b
Total Alkalinity (as CaCQs) 8.0 8.0 8.0 8.0 8.0 8.0 - - -
Total Hardness (as CaCOs) 8.8 9.9 7.9 9.6 9.9 8.4 - - -
Calcium Hardness (as CaCOs) 4.3 5.8 3.0 55 5.8 4.3 - - -
Calcium (as Ca) 1.7 2.3 1.2 2.2 2.3 1.7 <150 150-300 7 years
Magnesium Hardness (as CaCOs) | 4.5 41 4.9 41 41 41 - -
Magnesium (as Mg) 1.1 099 |12 099 099 |099 |<70 70-100 7 years
Sodium (as Na) 5.3 5.1 5.1 5.0 5.1 5.1 <200 200-400 7 years
Potassium (as K) 033 022 |02 |022 [022 |022 |<50 50-100 7 years
Zinc (as Zn) 002 |0.02 |[002 |002 |002 |0.02 [<50 5.0-10.0 | 1year
Chloride (as Cl) 151 |94 9.4 9.4 9.4 11.3 | <200 200-600 7 years
Fluoride (as F) <0.10 | <0.10 | <0.10 | <0.10 | 0.49 | <0.10 | <1.0 1.0-15 1 year
Sulphate (as SO.) <40 | <40 | <40 |<40 |[<40 |<4.0 | <400 400-600 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Number : 1| 2| 8| 4| 5| & | Recomm | (axAlow.| timer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mol | mal | mgl ma/l ma/l
Total Dissolved Solids 23 24 23 26 25 23 <1000 1000-2400 | 7 years
Ammonia Nitrogen (as N) <0.15 | <0.15 | <0.15 | <0.15 [ <0.15 | <0.15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) 033 |03 |029 |026 |027 |041 |<10 10-20 7 years
Nitrate Nitrogen (as N) 033 |03 |029 |[026 |027 |0.41
Nitrite Nitrogen (as N) <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | <0.08
poll | wall | g | opodt | wald | gl ual ual
Iron (as Fe) 40 150 | 118 |60 72 100 | <200 200-2000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 70 54 58 56 62 68 <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Determinand samples, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) . . . . . . Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Total Coliform Bacteria® : : . .
(count/100 mi) Nil Nil Nil 3 Nil 3
Heterotrophic Plate Count " . :
(count/ml) 1 1 1 1 Nil Nil

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to

indicated in column 3.

the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 7. WBWMOD-001 : 469 River Singel ex Op-die-Berg
8. WBWMOD-002 : Clinic ex Op-die-Berg
9. WBWMOD-003 : Tap ex Op-die-Berg
10. WBWMPR-001 : Reservoir. Post-Chlorination ex Prince Alfred Hamlet
1. WBWMPR-002 : 266 Steve Tshewete St. Kliprug ex Prince Alfred Hamlet
12. WBWMPR-003 : Municipal Offices ex Prince Alfred Hamlet
SANS 241 - 2006 (Drinking Water)
Sample Number : 2| 8 | 9| 10| f | 12| Gecomm | MaxAlow| aer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 454 453 (408 |480 (494 |5.01 5.0-9.5 4.0-10.0 No Limit
Conductivity (at 25°C) (mS/m) 5.4 5.4 5.4 3.2 3.4 3.7 <150 150-370 7 years
Turbidity (NTU) 057 |071 |043 |061 |08 |071 |«<T 1-5 No Limit @
mg/l | mgl | mgl | moll | mal | mgl ma/l ma/l
Colour (as Pt) 20 8 7 <1 9 13 <20 20-50 No Limit b
Total Alkalinity (as CaCQs) <1.0 | <10 |<1.0 |<1.0 [<1.0 |40
Total Hardness (as CaCOs) 108 | 127 (94 7.0 8.0 8.7
Calcium Hardness (as CaCOs) 55 7.8 4.5 4.3 5.3 6.0
Calcium (as Ca) 2.2 3.1 1.8 1.7 2.1 2.4 <150 150-300 7 years
Magnesium Hardness (as CaCOs) | 5.3 4.9 4.9 2.7 2.7 2.7
Magnesium (as Mg) 1.3 1.2 1.2 066 | 066 | 066 |<70 70-100 7 years
Sodium (as Na) 6.4 6.4 6.4 4.6 4.6 47 <200 200-400 7 years
Potassium (as K) 022 022 |022 |044 [044 |044 | <50 50-100 7 years
Zinc (as Zn) 023 |006 |0.04 |<0.01|0.02 |<0.01|<50 5.0-10.0 1 year
Chloride (as Cl) 113 | 132 | 132 | 113 |94 9.4 <200 200-600 | 7 years
Fluoride (as F) <0.10 | <0.10 | <0.10 | <0.10 [ <0.10 | <0.10 | <1.0 1.0-1.5 1 year
Sulphate (as SO4) <40 | <40 |[<40 |<40 |<40 |<4.0 | <400 400-600 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Number : 2| 8 | 9| 10| f | 12| Gecomm | MaxAlow| eer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Total Dissolved Solids 36 35 36 21 22 24 <1000 1000-2400 | 7 years
Ammonia Nitrogen (as N) <0.15 | <0.15 | <0.15 | <0.15 | <0.15 | <0.15 | <1.0 1.0-2.0 No Limit d
Nitrate & Nitrite Nitrogen (as N) 1.6 1.6 2.2 0.15 |<0.05 | 010 |<10 10-20 7 years
Nitrate Nitrogen (as N) 1.6 1.6 2.2 0.15 | <0.05 | 01
Nitrite Nitrogen (as N) <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | <0.08
poll | wall | g | opodt | wald | gl ual ual
Iron (as Fe) 44 <10 <10 <10 <10 <10 <200 200-2000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 194 | 116 | 180 |82 30 24 <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg
over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS
(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Determinand 7 8 9 10 1 12 samPIes, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) , , , , , , Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Total Coliform Bacteria? . . . : :
(count/100 mi) 1 Nil Nil Nil Nil Nil
Heterotrophic Plate Count h . . .
(count/ml) 12 20 Nil Nil 2 Nil

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits
indicated in column 3.

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 13 WBWMPR-004 : Tap ex Prince Alfred Hamlet
14 WBWMTB-001 : Water Treatment Works. Final ex Tulbagh
15.  WBWMTB-002 : Municipal Office ex Tulbagh
16. WBWMTB-003 : Bloekombossie Restaurant ex Tulbagh
17. WBWMTB-004 : Central Town ex Tulbagh
18.  WBWMTB-005 : Clinic ex Tulbagh
SANS 241 - 2006 (Drinking Water)
Sample Number : 8 | 1| 15| 16 | 17 | 18 | ecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 500 997 |655 |647 |[637 |628 |5.095 4.0-10.0 No Limit ¢
Conductivity (at 25°C) (mS/m) 32 |217 [83 |84 [80 [79 [<150 150-370 | 7 years
Turbidity (NTU) 079 |13 15 098 |20 1.6 <1 1-5 No Limit ¢
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Colour (as Pt) 15 8 36 9 17 16 <20 20-50 No Limit b
CaCOs Precipitation Potential
Total Alkalinity (as CaCQs) 4.0 56.0 120 |120 |8.0 8.0
Total Hardness (as CaCQOs) 7.1 662 |[165 |[175 |[168 | 16.8
Calcium Hardness (as CaCOs) 4.8 648 |83 8.5 7.8 7.8
Calcium (as Ca) 1.9 259 |33 34 3.1 3.1 <150 150-300 7 years
Magnesium Hardness (as CaCOs) | 2.3 1.4 8.2 9.0 9.0 9.0
Magnesium (as Mg) 055 033 (20 2.2 2.2 2.2 <70 70-100 7 years
Sodium (as Na) 4.7 106 |94 101 9.0 9.1 <200 200-400 7 years
Potassium (as K) 044 | 055 |055 |044 |055 |055 |<50 50-100 7 years
Zinc (as Zn) 0.02 |0.03 |<0.01 |<0.01 |<0.01 |<0.01 | <5.0 5.0-10.0 1 year
Chloride (as Cl) 226 |189 |189 [189 |208 |189 |[<200 200-600 7 years
Fluoride (as F) <0.10 {017 | 026 |11 032 |066 |[<1.0 1.0-1.5 1 year
Sulphate (as SO4) <40 | <40 |[<4.0 |<40 |<40 |<4.0 | <400 400-600 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Number : 8 | 1| 15| 16 | 17 | 18 | ecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mol | mal | mgl ma/l ma/l
Total Dissolved Solids 21 144 | 55 55 53 52 <1000 1000-2400 | 7 years
Ammonia Nitrogen (as N) <0.15 | <0.15 | <0.15 | <0.15 [ <0.15 | <0.15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) 0.16 | <0.05 | <0.05 | <0.05 | <0.05 | 0.12 | <10 10-20 7 years
Nitrate Nitrogen (as N) 0.16 | <0.05 | <0.05 | <0.05 | <0.05 | 0.12
Nitrite Nitrogen (as N) <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | <0.08
poll | wall | g | opodt | wald | gl ual ual
Iron (as Fe) 26 14 <10 <10 30 82 <200 200-2000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 42 88 70 66 110 | 86 <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Determinand 13 14 15 16 17 18 samples, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) , , , , , , Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Total Coliform Bacteria? . : :
(count/100 ml) 6 Nil 1 Nil Nil 1
Heterotrophic Plate Count " ,
(count/ml) 3 Nil 1 1 1 1

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits
indicated in column 3.

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 19 WBWMTB-006 : Wastewater Treatment Works Tap ex Tulbagh
20 WBWMTB-007 : Shell Garage. Main Road ex Tulbagh
21 WBWMWO-001 : Water Treatment Works. Final ex Wolseley
22 WBWMWO-002 : No. 4. NPK. Pine Valley ex Wolseley
23 WBWMWO-003 : Municipal Office ex Wolseley
24 WBWMWO-004 : stamperstraat reservoir
SANS 241 - 2006 (Drinking Water)
el 19 | 20 [ 2| 2| 2 | 2| @econm | MaxAlon| Weer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 6.32 | 624 |383 |4.05 |[4.07 |355 |5.095 4.0-10.0 No Limit ¢
Conductivity (at 25°C) (mS/m) 8.5 8.4 37 1.6 1.6 3.0 <150 150-370 | 7 years
Turbidity (NTU) 2.2 1.3 1.2 1.6 2.1 1.3 <1 1-5 No Limit ¢
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Colour (as Pt) 6 19 13 19 19 18 <20 20-50 No Limit b
Total Alkalinity (as CaCQs) 120 | 120 |[<1.0 |<1.0 |<1.0 |<1.0
Total Hardness (as CaCQOs) 170 | 170 |28 2.4 2.8 2.4
Calcium Hardness (as CaCOs) 8.0 8.0 1.9 1.9 1.9 1.9
Calcium (as Ca) 3.2 3.2 077 077 077 |0.77 |<150 150-300 7 years
Magnesium Hardness (as CaCO3) | 9.0 9.0 0.9 0.5 0.9 0.5
Magnesium (as Mg) 2.2 2.2 <0.30 | <0.30 | <0.30 | <0.30 | <70 70-100 7 years
Sodium (as Na) 10.0 | 100 |21 2.1 2.1 2.1 <200 200-400 7 years
Potassium (as K) 044 |044 |011 |01 011 |01 |<50 50-100 7 years
Zinc (as Zn) <0.01 | <0.01 | <0.01 | 0.02 |0.02 |0.02 |<50 5.0-10.0 1 year
Chloride (as Cl) 208 |94 5.7 3.8 5.7 5.7 <200 200-600 7 years
Fluoride (as F) 012 | 011 |<0.10 |<0.10 [ 0.15 | 038 |<1.0 1.0-15 1 year
Sulphate (as SO4) <40 | <40 | <40 |<40 |[<40 |<4.0 | <400 400-600 7 years
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SANS 241 - 2006 (Drinking Water)

Sample Nurmber 19 | 2 | 2| 2| B | 2 | Eecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Total Dissolved Solids 56 55 24 11 12 20 <1000 1000-2400 | 7 years
Ammonia Nitrogen (as N) 024 032 |08 |072 |[066 |090 |[<1.0 1.0-2.0 No Limit d
Nitrate & Nitrite Nitrogen (as N) 046 039 023 |029 [019 |0.07 |<10 10-20 7 years
Nitrate Nitrogen (as N) 046 |039 |023 |029 |[0.19 |0.07
Nitrite Nitrogen (as N) <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | <0.08
poll | wodl | o | opoll | Wad | gl ol ol
Iron (as Fe) 24 32 28 30 60 <10 <200 200-2 000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 62 76 128 132 120 116 <300 300-500 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

(Page 8 of 10)



MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Determinand 19 20 21 22 23 24 samPIes, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) , , , , , , Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Total Coliform Bacteria? . . . . : . . .
(count/100 mi) Nil Nil Nil Nil 1 Nil
i h
Heterotrophic Plate Count Nil 494 Nil Nil Nil 1 . . .
(count/ml)

indicated in column 3.

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.

T.R. DAVIES Pr.Sci.Nat.
Chartered Water & Environmental Manager
DIRECTOR
148/2/2/1586
17 May 2010
TO : WITZENBERG MUNICIPALITY
P O Box 44
CERES
6835
Attention : MR JOHAN SWANEPOEL
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APPENDIX 1 Specific Methods used for the Analysis of Parameters indicated in this report.
Estimated
Parameter Method Uncertainty
(%)
pH (at 25 °C) - Lab SABS 11 : (1990 — 3" Revision) 0,019
pH (at 25 <C) — Field* SABS 11 : (1990 — 3" Revision) -
Langelier Saturation Index (at 25 “C)* Calculation -
Conductivity (mS/m) (at 25 °C) STD Method 2501 A (1992) 2,15
Turbidity (NTU) Hach 8237 1,81
Colour (mg/l as Pt)* Hach 8025 -
Total Alkalinity (mg/l as CaCO3)* STD Methods 2320 (1992) -
Total Hardness (mg/l as CaCOs) SABS SM 1265 (2000) 0,09
Calcium (mg/l as CaCOs,) SABS SM 1265 (2000) 0,09
Magnesium (mg/l as CaCOs) SABS SM 1265 (2000) 0,08
Chloride (mg/l as ClI) SABS 202 (2" Revision) 0,08
Fluoride (mg/l as F) Hach 8029 0,19
Iron (ug/l as Fe) SANS 5207 (2004) 0,09
Manganese (ug/l as Mn) SANS 5209 (2005) 0,09
Aluminium (ug/l as Al) SANS 6169 (2005) 0,14
Calcium Carbonate Precipitation Potential* | Calculation -
Free Chlorine (mg/l)* Lovibond Method 3 -
Sodium (mg/l as Na) SANS 6050 (2004) 0,08
Potassium (mg/l as K) STD Method 3111 B (1992) 0,07
Zinc (mg/l as Zn) SANS 5214 (2005) 0,08
Nitrate Nitrogen (mg/l as N) Hach 8150 0,12
Nitrate Nitrogen (mg/l as N) Lovibond Method using Brucine 0,057
Nitrite Nitrogen (mg/l as N) Lovibond Method 0,08
Nitrate & Nitrite Nitrogen (mg/l as N) Hach 8150 -
Ammonia (mg/l as N) STD Method 4500-NHs;:C (1992) 0,07
Sulphate (mg/l as SO4) Hach 8051 0,17
Total Dissolved Solids* STD Method 2501 A (1992) 1,63
E.coli (organisms per 100 ml) SABS 221 (2002) -
Coliforms (organisms per 100 ml) SABS 221 (2002) -
Total Plate Count (organisms per ml) Petrifilm ™ s
Faecal coliforms (organisms per 100 ml) SABS SM 221 (2002) -
Settleable Solids (ml/l)* STD Method 2540 F (1992) -
Chemical Oxygen Demand (mg/l) SANS 6048 (2005) 0,08
Total Kjeldahl Nitrogen (mg/l)* Hach 8075 -
Dissolved Oxygen (mg/l)* STD Method 4500 O-G -
Total Suspended Solids (mg/l)* STD Method 2540 D (1992) -
Volatile Suspended Solids (mg/l)* STD Method 2540 E (1992) -
Total Phosphate (mg/l as P)* STD Method 4500-PB (1992) / Hach 8114 -
Ortho Phosphate (mg/l as P)* Hach 8114 -
Copper (ug/l as Cu) SANS 5203 (2005) 0,13

* Tests marked “Not SANAS Accredited” in this report are not included in the SANAS

Schedule of Accreditation for this laboratory.

(Schedule of Accreditation excludes sampling)
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A.L. ABBOTT AND ASSOCIATES (PTY) LTD

Consulting Analytical & Industrial Chemists
Specialists in Water & Waste Water Treatment

Telephone (021)448 6340/1
After Hours (021)712 0940
Telefax (021)448 6342
e-Mail Address :
info@alabbott.co.za

(No. T0276)

(Reg. No. 1982/004379/07)

DRINKING WATER SAMPLES

No. 1, Vine Park
Vine Road

7925

P.O. Box 483

WOODSTOCK, CAPE

7915

SOUTH AFRICA

SAMPLE 24 Samples of Water, marked
1 WBWMCR-001 : Reservoir. Final. Post-Chlorination ex Ceres
2 WBWMCR-002 : Wastewater Treatment Works ex Ceres
3 WBWMCR-003 : Nduli Intermediate School ex Ceres
4, WBWMCR-004 : John Steyn Library ex Ceres
5 WBWMCR-005 : Bella Vista Clinic ex Ceres
6 WBWMCR-006 : 41 Chris Hani ex Ceres
DATE RECEIVED 17 June 2010
OUR REF. cc/sc/148/2/2/2123 LAB DATA SHEET NO.: 10/1543
1 July 2010
SANS 241 - 2006 (Drinking Water)
Sample Number : 1 2 3 1 8 8 (R(:I::;L. (Mgf?ugw. Wter
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 758 737 (715 |7.05 |[7.02 |6.76 |5.0-95 4.0-10.0 No Limit
Conductivity (at 25°C) (mS/m) 3.2 3.3 2.7 35 3.3 3.2 <150 150-370 7 years
Turbidity (NTU) 1.9 1.5 14 1.3 1.1 1.1 <1 1-5 No Limit @
Langelier Saturation Index
ma/l | ma/l | ma/l | ma/l | ma/l | mall ma/l ma/l
Colour (as Pt) 22 17 16 18 13 19 <20 20-50 No Limit b
CaCOs Precipitation Potential
Total Alkalinity (as CaCQs) 8.0 8.0 8.0 8.0 8.0 8.0
Total Hardness (as CaCOs) 7.7 9.2 9.0 9.8 10.7 | 10.7
Calcium Hardness (as CaCOs) 2.8 35 3.3 5.3 4.5 4.5
Calcium (as Ca) 1.1 1.4 1.3 2.1 1.8 1.8 <150 150-300 7 years
Magnesium Hardness (as CaCOs) | 4.9 5.7 5.7 4.5 6.2 6.2
Magnesium (as Mg) 1.2 1.4 1.4 1.1 1.5 1.5 <70 70-100 7 years
Sodium (as Na) 5.5 5.2 5.2 5.2 5.2 5.2 <200 200-400 7 years
Potassium (as K) 033 |022 |02 |022 |022 |022 |<50 50-100 7 years
Zinc (as Zn) <0.01 | 001 |0.02 |0.02 |0.01 |<0.01|<50 5.0-10.0 1 year
Chloride (as Cl) 37 5.5 5.5 5.5 7.3 5.5 <200 200-600 7 years
Fluoride (as F) <0.10 | <0.10 | <0.10 | <0.10 [ <0.10 | <0.10 | <1.0 1.0-1.5 1 year
Sulphate (as SO4) <40 | <40 |[<40 |<40 |<40 |<4.0 | <400 400-600 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Number : 1| 2| 8| 4| 5| & | Recomm | (axAlow.| timer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mol | mal | mgl ma/l ma/l
Total Dissolved Solids 25 26 22 28 25 24 <1000 1000-2400 | 7 years
Total Suspended Solids -
Total kjeldahl nitrogen (as N)
Ammonia Nitrogen (as N) <0.15 | <0.15 | 017 |0.16 |[<0.15 | <0.15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) 013 |018 |016 |[0.19 |0.08 |0.21 |<10 10-20 7 years
Nitrate Nitrogen (as N) 013 018 |016 [0.19 |0.08 |0.21
Nitrite Nitrogen (as N) <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | <0.08
poll | wall | owpgd | opodt | wald | gl ual ual
Iron (as Fe) <10 <10 <10 12 <10 <10 <200 200-2000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 80 80 60 100 | 40 60 <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 2 samples, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) , , , , , , Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria®¢ . . . : :
(count/100 mi) Nil 1 Nil Nil Nil Nil
i h
Heterotrophic Plate Count Nil Nil 1 1 3 Nil
(count/ml)

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to

indicated in column 3.

the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 7. WBWMOD-001 : 469 River Singel ex Op-die-Berg
8. WBWMOD-002 : Clinic ex Op-die-Berg
9. WBWMOD-003 : Tap ex Op-die-Berg
10. WBWMPR-001 : Reservoir. Post-Chlorination ex Prince Alfred Hamlet
11. WBWMPR-002 : 266 Steve Tshewete St. Kliprug ex Prince Alfred Hamlet
12. WBWMPR-003 : Municipal Offices ex Prince Alfred Hamlet
SANS 241 - 2006 (Drinking Water)
et 2 8 | 9| 10| 1| 12| Gecomm | MaxAlow| Weer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 535 |497 |482 |508 |[507 |696 |50-95 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) 5.9 5.7 6.0 2.1 2.8 2.9 <150 150-370 7 years
Turbidity (NTU) 019 (020 |024 |17 095 |13 <1 1-5 No Limit ¢
Odour (Threshold Odour Number) <5 5-10 No Limit ®
Langelier Saturation Index - - - - - - - - -
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Colour (as Pt) 6 <1 <1 25 24 22 <20 20-50 No Limit ®
CaCOs Precipitation Potential -
Total Alkalinity (as CaCOs) 8.0 <1.0 [<1.0 |80 8.0 8.0
Total Hardness (as CaCQOs) 141 | 145 |148 |75 9.3 11.0
Calcium Hardness (as CaCOs) 5.5 6.3 5.8 3.0 4.8 4.8
Calcium (as Ca) 2.2 2.5 2.3 1.2 1.9 1.9 <150 150-300 7 years
Magnesium Hardness (as CaCO3) | 8.6 8.2 9.0 45 45 6.2
Magnesium (as Mg) 2.1 2.0 2.2 1.1 1.1 1.5 <70 70-100 7 years
Sodium (as Na) 7.8 7.8 7.7 4.2 5.0 4.7 <200 200-400 7 years
Potassium (as K) 022 |02 |011 |01 |022 |01 |<50 50-100 7 years
Zinc (as Zn) 003 |001 [001 |001 |0.02 |0.02 |<50 5.0-10.0 1 year
Chloride (as Cl) 9.2 7.3 9.2 7.3 5.5 5.5 <200 200-600 7 years
Fluoride (as F) <0.10 | <0.10 | <0.10 | <0.10 [ <0.10 | <0.10 | <1.0 1.0-1.5 1 year
Sulphate (as SO4) <40 | <40 |[<40 |<40 |<40 |<4.0 | <400 400-600 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Number : 2| 8 | 9| 10| f | 12| Gecomm | MaxAlow| eer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Total Dissolved Solids 45 42 47 14 19 21 <1000 1000-2400 | 7 years
Total Suspended Solids - - - - - - -
Total kjeldahl nitrogen (as N)
Ammonia Nitrogen (as N) <0.15 | <0.15 | <0.15 | 0.21 023 023 (<10 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) 1.6 1.2 1.8 0.18 | <0.05 | <0.05 | <10 10-20 7 years
Nitrate Nitrogen (as N) 1.6 1.2 1.8 0.18 | <0.05 | <0.05
Nitrite Nitrogen (as N) <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | <0.08
poll | wall | g | opodt | wald | gl ual ual
Iron (as Fe) <10 20 <10 <10 <10 52 <200 200-2000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 140 (172 | 140 | 100 |80 100 | <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg
over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS
(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5

Allowable Compliance Contribution ¢

95% of 4% of 1% of

Sample Number : 7 8 9 10 1 12 samples, samples, samples,
min. max. max.
Upper Limits
it

E.colif (count/100 ml) Nil Nil Nil Nil Nil Nil Not Not 1

Detected Detected

Faecal Coliforms

(count/100 ml)

Total Coliform Bacteria®¢ , . . . : .
(count/100 ml) Nil Nil Nil Nil Nil Nil
Heterotrophic Plate Count h 1 17 Nil 5 3 1
(count/ml)

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits
indicated in column 3.

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 13 WBWMPR-004 : Tap ex Prince Alfred Hamlet
14 WBWMTB-001 : Water Treatment Works. Final ex Tulbagh
15. WBWMTB-002 : Municipal Office ex Tulbagh
16.  WBWMTB-003 : Bloekombossie Restaurant ex Tulbagh
17. WBWMTB-004 : Central Town ex Tulbagh
18.  WBWMTB-005 : Clinic ex Tulbagh
SANS 241 - 2006 (Drinking Water)
Sample Number : 8 | 1| 15| 16 | 17 | 18 | ecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 474 11009 (818 |794 |779 |763 |5.095 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) 28 [262 [73 |70 [61 |71 [<150 150-370 | 7 years
Turbidity (NTU) 050 (073 [15 |20 [15 [16 [« 15 No Limit d
Odour (Threshold Odour Number) - - <5 5-10 No Limit ®
Langelier Saturation Index - - - - - - - - -
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Colour (as Pt) 18 17 48 49 51 51 <20 20-50 No Limit
CaCOs Precipitation Potential - - -
Total Alkalinity (as CaCOs) <10 [760 [160 [120 [120 [120 |-
Total Hardness (as CaCQOs) 9.5 893 | 244 230 (219 |226
Calcium Hardness (as CaCOs) 3.8 848 |125 |115 [100 |103 |-
Calcium (as Ca) 1.5 339 |50 4.6 4.0 41 <150 150-300 7 years
Magnesium Hardness (as CaCO3) | 5.7 45 19 | 115 |[119 |123
Magnesium (as Mg) 1.4 1.1 2.9 2.8 2.9 3.0 <70 70-100 7 years
Sodium (as Na) 5.0 100 |96 9.6 9.6 10.3 | <200 200-400 7 years
Potassium (as K) 022 | 055 |055 |055 [055 |0.77 |<50 50-100 7 years
Zinc (as Zn) 0.03 |[<0.01 |0.02 |0.03 |[001 |001 |<50 5.0-10.0 | 1year
Chloride (as Cl) 3.7 183 (128 |128 |11.0 | 128 | <200 200-600 7 years
Fluoride (as F) <0.10 | 0.13 | <0.10 | <0.10 | 0.12 | <0.10 | <1.0 1.0-15 1 year
Sulphate (as SOu) <40 | <40 | <40 |<40 |[<40 |<4.0 | <400 400-600 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Number : 8 | 1| 15| 16 | 17 | 18 | ecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mol | mal | mgl ma/l ma/l
Total Dissolved Solids 19 182 | 52 50 46 51 <1000 1000-2400 | 7 years
Total Suspended Solids - - - - - - -
Total kjeldahl nitrogen (as N)
Ammonia Nitrogen (as N) 022 |<0.15 |024 |0.17 |016 |[022 |<1.0 1.0-2.0 No Limit d
Nitrate & Nitrite Nitrogen (as N) <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <10 10-20 7 years
Nitrate Nitrogen (as N) <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05
Nitrite Nitrogen (as N) <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | <0.08
poll | wall | owpgd | opodt | wald | gl ual ual
Iron (as Fe) <10 [<10 |[<10 [<10 |20 <10 | <200 200-2 000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 112 | 80 40 60 80 60 <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS
(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 13 14 15 16 17 18 samples, samples, samples,
min. max. max.
Upper Limits
E.coli* (count/100 ml) . . . . . . Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria®¢ . . .
(count/100 mi) Nil Nil Nil 10 1 2
Heterotrophic Plate Counth :
(count/ml) 2 Nil 12 37 3 21

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits
indicated in column 3.

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 19 WBWMTB-006 : Wastewater Treatment Works Tap ex Tulbagh
20 WBWMTB-007 : Shell Garage. Main Road ex Tulbagh
21 WBWMWO-001 : Water Treatment Works. Final ex Wolseley
22 WBWMWO-002 : No. 4. NPK. Pine Valley ex Wolseley
23 WBWMWO-003 : Municipal Office ex Wolseley
24 WBWMWO-004 : stamperstraat reservoir
SANS 241 - 2006 (Drinking Water)
it 19 | 2 [ 2| 2| B | 2| @econm | Maxhlon| Weer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 755 748 (744 (709 |[6.80 |652 |5095 4.0-10.0 No Limit
Conductivity (at 25°C) (mS/m) 7.2 7.1 0.7 2.0 1.1 1.1 <150 150-370 7 years
Turbidity (NTU) 079 | 063 |08 |097 |08 [1.0 <1 1-5 No Limit
Langelier Saturation Index - - - - - - - - -
mg/l | mgl | mgl | moA | mal | mgl ma/l ma/l
Colour (as Pt) 25 28 32 28 32 28 <20 20-50 No Limit b
CaCOs Precipitation Potential - - - - - -
Total Alkalinity (as CaCQs) 120 | 120 |80 8.0 8.0 8.0 - -
Total Hardness (as CaCOs) 231 | 227 |92 125 120 |122 |- -
Calcium Hardness (as CaCOs) 108 |10.8 |35 55 5.8 4.8 - -
Calcium (as Ca) 4.3 4.3 1.4 2.2 2.3 1.9 <150 150-300 7 years
Magnesium Hardness (as CaCOs) | 123 | 119 |57 7.0 6.2 7.4 -
Magnesium (as Mg) 3.0 2.9 1.4 1.7 1.5 1.8 <70 70-100 7 years
Sodium (as Na) 9.7 9.9 2.0 2.0 3.7 1.9 <200 200-400 7 years
Potassium (as K) 044 066 |<0.09 |<0.09 [<0.09 | <0.09 | <50 50-100 7 years
Zinc (as Zn) 001 |002 |<0.01 002 |0.02 |0.01 |<50 5.0-10.0 1 year
Chloride (as Cl) 147 | 147 |37 1.8 1.8 1.8 <200 200-600 | 7 years
Fluoride (as F) <0.10 | <0.10 | <0.10 | <0.10 [ <0.10 | <0.10 | <1.0 1.0-1.5 1 year
Sulphate (as SO4) 5.0 <40 |[<40 |<40 |[<40 |<4.0 |<400 400-600 | 7 years
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SANS 241 - 2006 (Drinking Water)

Sample Nurmber 19 | 2 | 2| 2| B | 2 | Eecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Total Dissolved Solids 49 49 12 15 8 9 <1000 1000-2400 | 7 years
Total Suspended Solids - - - - - - - -
Total kjeldahl nitrogen (as N)
Ammonia Nitrogen (as N) 026 |062 |088 |[1.0 1.0 0.64 |<1.0 1.0-2.0 No Limit d
Nitrate & Nitrite Nitrogen (as N) <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <10 10-20 7 years
Nitrate Nitrogen (as N) <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | -
Nitrite Nitrogen (as N) <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | <0.08 | -
o7 V1o IV [ V1o AV ol ol
Iron (as Fe) <10 <10 <10 42 34 <10 <200 200-2 000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 40 60 80 120 120 100 <300 300-500 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.
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MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 19 20 21 22 23 24 samPIes, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) , , , , , , Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria? . : : :
(count/100 mi) 27 21 Nil Nil Nil Nil
Heterotrophic Plate Count "
(count/ml) 1007 | 2310 |1 2 1 2

indicated in column 3.

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.

N. VAN BINSBERGEN Pr.Sci.Nat.
DIRECTOR
148/2/2/2123
1 July 2010
TO : WITZENBERG MUNICIPALITY
P O Box 44
CERES
6835

Attention : MR JOHAN SWANEPOEL
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APPENDIX 1 Specific Methods used for the Analysis of Parameters indicated in this report.
Estimated
Parameter Method Uncertainty
(%)
pH (at 25 °C) - Lab SABS 11 : (1990 — 3" Revision) 0,019
pH (at 25 <C) — Field* SABS 11 : (1990 — 3" Revision) -
Langelier Saturation Index (at 25 “C)* Calculation -
Conductivity (mS/m) (at 25 °C) STD Method 2501 A (1992) 2,15
Turbidity (NTU) Hach 8237 1,81
Colour (mg/l as Pt)* Hach 8025 -
Total Alkalinity (mg/l as CaCO3)* STD Methods 2320 (1992) -
Total Hardness (mg/l as CaCOs) SABS SM 1265 (2000) 0,09
Calcium (mg/l as CaCOs,) SABS SM 1265 (2000) 0,09
Magnesium (mg/l as CaCO3) SABS SM 1265 (2000) 0,08
Chloride (mg/l as Cl) SABS 202 (2" Revision) 0,08
Fluoride (mg/l as F) Hach 8029 0,19
Iron (ug/l as Fe) SANS 5207 (2004) 0,09
Manganese (ug/l as Mn) SANS 5209 (2005) 0,09
Aluminium (pg/l as Al) SANS 6169 (2005) 0,14
Calcium Carbonate Precipitation Potential* | Calculation -
Free Chlorine (mg/l)* Lovibond Method 3 -
Sodium (mg/l as Na) SANS 6050 (2004) 0,08
Potassium (mg/l as K) STD Method 3111 B (1992) 0,07
Zinc (mg/l as Zn) SANS 5214 (2005) 0,08
Nitrate Nitrogen (mg/l as N) Hach 8150 0,12
Nitrate Nitrogen (mg/l as N) Lovibond Method using Brucine 0,057
Nitrite Nitrogen (mg/l as N) Lovibond Method 0,08
Nitrate & Nitrite Nitrogen (mg/l as N) Hach 8150 -
Ammonia (mg/l as N) STD Method 4500-NHs:C (1992) 0,07
Sulphate (mg/l as SO4) Hach 8051 0,17
Total Dissolved Solids* STD Method 2501 A (1992) 1,63
E.coli (organisms per 100 ml) SABS 221 (2002) -
Coliforms (organisms per 100 ml) SABS 221 (2002) -
Total Plate Count (organisms per ml) Petrifilm ™ -
Faecal coliforms (organisms per 100 ml) SABS SM 221 (2002) -
Settleable Solids (ml/l)* STD Method 2540 F (1992) -
Chemical Oxygen Demand (mg/l) SANS 6048 (2005) 0,08
Total Kjeldahl Nitrogen (mg/l)* Hach 8075 -
Dissolved Oxygen (mg/l)* STD Method 4500 O-G -
Total Suspended Solids (mg/l)* STD Method 2540 D (1992) -
Volatile Suspended Solids (mg/l)* STD Method 2540 E (1992) -
Total Phosphate (mg/l as P)* STD Method 4500-PB (1992) / Hach 8114 -
Ortho Phosphate (mg/l as P)* Hach 8114 -
Copper (ug/l as Cu) SANS 5203 (2005) 0,13

* Tests marked “Not SANAS Accredited” in this report are not included in the SANAS

Schedule of Accreditation for this laboratory.

(Schedule of Accreditation excludes sampling)
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A.L. ABBOTT AND ASSOCIATES (PTY) LTD

(Reg. No. 1982/004379/07)

Consulting Analytical & Industrial Chemists
Specialists in Water & Waste Water Treatment

Telephone (021)448 6340/1
After Hours (021)712 0940
Telefax (021)448 6342
e-Mail Address :
info@alabbott.co.za

(No. T0276

Certificate of

)
Analysis

WITZENBERG MUNICIPALITY

No. 1, Vine Park
Vine Road

7925

P.O. Box 483

WOODSTOCK, CAPE

7915

SOUTH AFRICA

SAMPLE 24 Samples of Drinking Water, marked
1 WBWMCR-001 : Reservoir. Final. Post-Chlorination ex Ceres
2. WBWMCR-002 : Wastewater Treatment Works ex Ceres (No Sample Received)
3 WBWMCR-003 : Nduli Intermediate School ex Ceres
4, WBWMCR-004 : John Steyn Library ex Ceres
5 WBWMCR-005 : Bella Vista Clinic ex Ceres
6 WBWMCR-006 : 41 Chris Hani ex Ceres
DATE RECEIVED 5 July 2010
OUR REF. sc/148/2/2/2458 LAB DATA SHEET NO.: 10/1681
23 July 2010
SANS 241 - 2006 (Drinking Water)
Sampl Numbar N R T
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 5,65 535 |588 |568 |529 |5.095 4.0-10.0 No Limit
Conductivity (at 25°C) (mS/m) 3,1 3,4 3,5 2,9 3,1 <150 150-370 7 years
Turbidity (NTU) 1,8 1,7 1,7 1,4 1,8 <1 1-5 No Limit @
Langelier Saturation Index
ma/l ma/l | ma/l | ma/l | ma/l ma/l ma/l
Colour (as Pt) 19 26 30 26 23 <20 20-50 No Limit b
CaCO; Precipitation Potential
Total Alkalinity (as CaCOs) 8,0 g [80 [80 [80 80
Total Hardness (as CaCOs) 6,7 § 6,7 115 |75 7,0
Calcium Hardness (as CaCOs) 2,2 ﬁ 2,2 7,0 3,0 2,5
Calcium (as Ca) 0,88 § 0,88 |28 1,2 0,99 | <150 150-300 7 years
Magnesium Hardness (as CaCOs) | 4,5 E 45 45 45 45
Magnesium (as Mg) 1,1 1,1 1,1 1,1 1,1 <70 70-100 7 years
Sodium (as Na) 52 5,0 5,1 5,0 48 <200 200-400 7 years
Potassium (as K) 0,44 022 033 [022 |022 |<50 50-100 7 years
Zinc (as Zn) <0,01 <0,01 | <0,01 | <0,01 | <0,01 | <5.0 5.0-10.0 1 year
Chloride (as Cl) 7,9 7,9 7,9 7,9 7,9 <200 200-600 7 years
Fluoride (as F) <0,10 <0,10 | <0,10 | <0,10 | <0,10 | <1.0 1.0-1.5 1 year
Sulphate (as SO4) <4,0 <40 | <40 |[<40 |<40 |[<400 400-600 | 7 years
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This report relates only to the samples tested and is issued subject to the company’s standard terms and conditions of business.



SANS 241 - 2006 (Drinking Water)

. Class | Class I Class I
Lample Number :
Sample Number 1| 2| 3| 4| 5 | 8 | Recomm | (MaxAlow.| Water
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mgl | mgl | mgl | mgl | mgl | mgl mg/l mg/l
Total Dissolved Solids 21 23 25 19 21 <1000 1000-2400 | 7 years

Total Suspended Solids

Total kjeldahl nitrogen (as N)

Ammonia Nitrogen (as N) <0,15 3 <0,15 | <0,15 | <0.15 | <0.15 | <1.0 1.0-2.0 No Limit d
Nitrate & Nitrite Nitrogen (as N) 0,33 § 039 (037 |034 |035 |[<10 10-20 7 years
Nitrate Nitrogen (as N) 0,33 i 0,39 (037 034 [035
Nitrite Nitrogen (as N) <0,08 § <0,08 | <0,08 | <0,08 | <0,08

W e (W W] ] @ W |
Iron (as Fe) 200 140 |[374 |120 |80 <200 200-2000 | 7 years®
Manganese (as Mn) <40 <40 | <40 |[<40 |[<40 |[<100 100-1 000 | 7 years
Aluminium (as Al) 100 100 |[100 | 120 |[140 | <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg
over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS
(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 1 2 3 4 5 6 samples, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) , - , , , , Not Not
Nil g Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms §
(count/100 ml) °
Total Coliform Bacteria 9 , a : . .
(count/100 mi) Nil § 1 Nil Nil Nil
i h
Heterotrophic Plate Count 1 2 i 3 1 5
(count/ml)

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits
indicated in column 3.

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 7. WBWMOD-001 : 469 River Singel ex Op-die-Berg
8. WBWMOD-002 : Clinic ex Op-die-Berg
9. WBWMOD-003 : Tap ex Op-die-Berg
10. WBWMPR-001 : Reservoir. Post-Chlorination ex Prince Alfred Hamlet
11. WBWMPR-002 : 266 Steve Tshewete St. Kliprug ex Prince Alfred Hamlet
12. WBWMPR-003 : Municipal Offices ex Prince Alfred Hamlet
SANS 241 - 2006 (Drinking Water)
el 2 8 | 9| 10| 1| 12| Gecomm | MaxAlow| Weer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 417 | 430 |[421 |417 |4,03 |432 |[5095 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) 6,1 59 6,0 2,9 39 33 <150 150-370 | 7 years
Turbidity (NTU) 029 |034 (026 |032 |045 |051 |<1 1-5 No Limit @
Odour (Threshold Odour Number) <5 5-10 No Limit ®
Langelier Saturation Index - - - - - - - - -
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Colour (as Pt) 7 5 13 21 7 8 <20 20-50 No Limit b
CaCOs Precipitation Potential -
Total Alkalinity (as CaCQs) <10 [<10 [<10 [<10 [<10 [<1,0
Total Hardness (as CaCQOs) 125 | 127 | 135 |46 6,7 6,2
Calcium Hardness (as CaCOs) 43 45 53 1,9 3,5 3,0
Calcium (as Ca) 1,7 1,8 2,1 0,77 0,14 |12 <150 150-300 7 years
Magnesium Hardness (as CaCOs) | 8,2 8,2 8,2 2,7 3.2 3.2
Magnesium (as Mg) 2,0 2,0 2,0 066 |077 |0,77 |<70 70-100 7 years
Sodium (as Na) 7,8 7,9 7,7 48 54 5,1 <200 200-400 7 years
Potassium (as K) 022 |022 |02 |02 |033 |022 |<50 50-100 7 years
Zinc (as Zn) <0,01 | 0,02 | 0,01 <0,01 | <0,01 | <0,01 | <5.0 5.0-10.0 1 year
Chloride (as Cl) 7,9 139 [11,9 |79 9,9 7,9 <200 200-600 7 years
Fluoride (as F) <0,10 | <0,10 | <0,10 | <0,10 | <0,10 | <0,10 | <1.0 1.0-1.5 1 year
Sulphate (as SO4) <40 | <40 |[<40 |[<40 |[<40 |<40 |<400 400-600 | 7 years

(Page 3 of 10)



SANS 241 - 2006 (Drinking Water)
Sample Number : 2| 8 | 9| 10| f | 12| Gecomm | MaxAlow| eer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Total Dissolved Solids 45 42 40 20 26 22 <1000 1000-2400 | 7 years
Total Suspended Solids - -
Total kjeldahl nitrogen (as N)
Ammonia Nitrogen (as N) <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) 1,6 1,8 1,9 0,36 0,24 0,22 <10 10-20 7 years
Nitrate Nitrogen (as N) 1,6 1,8 1,9 0,36 |024 |0,22
Nitrite Nitrogen (as N) <0,08 | <0,08 | <0,08 | <0,08 | <0,08 | <0,08
poll | wall | g | opodt | wald | gl ual ual
Iron (as Fe) 20 20 60 <10 <10 <10 <200 200-2000 | 7years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 300 | 280 |[240 |[120 |120 |[100 | <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 8 9 10 1 12 sam_ples, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) , , , , , , Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria9 . . . .
(count/100 ml) 2 Nil Nil Nil Nil 4
i h
Heterotrophic Plate Count 7 29 Nil Nil Nil 1
(count/ml)

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to

indicated in column 3.

the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 13 WBWMPR-004 : Tap ex Prince Alfred Hamlet
14 WBWMTB-001 : Water Treatment Works. Final ex Tulbagh
15. WBWMTB-002 : Municipal Office ex Tulbagh
16.  WBWMTB-003 : Bloekombossie Restaurant ex Tulbagh
17. WBWMTB-004 : Central Town ex Tulbagh
18.  WBWMTB-005 : Clinic ex Tulbagh
SANS 241 - 2006 (Drinking Water)
Sample Number : 8 | 1| 15| 16 | 17 | 18 | ecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 453 | 10,05 (648 |611 |6,01 |586 |5.095 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) 3,2 276 |68 6,7 6,7 6,8 <150 150-370 | 7 years
Turbidity (NTU) 047 065 [28 |16 [27 [34 [« 15 No Limit d
Odour (Threshold Odour Number) - - <5 5-10 No Limit ®
Langelier Saturation Index - - - - - - - - -
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Colour (as Pt) 6 17 44 39 46 45 <20 20-50 No Limit ®
CaCOs Precipitation Potential - - -
Total Alkalinity (as CaCOs) <1,0 | 680 |160 |120 |[120 |[120 |-
Total Hardness (as CaCQOs) 8,1 86,0 |169 | 16,7 |[16,7 | 16,1
Calcium Hardness (as CaCOs) 45 855 |75 7,3 7,3 6,3 -
Calcium (as Ca) 1,8 342 |30 2,9 2,9 2,5 <150 150-300 7 years
Magnesium Hardness (as CaCO;) | 3,6 0,5 9,4 9,4 9,4 9,8
Magnesium (as Mg) 0,88 | <030 |23 2,3 2,3 2,4 <70 70-100 7 years
Sodium (as Na) 5,1 9,6 94 94 94 94 <200 200-400 7 years
Potassium (as K) 022 |044 1033 033 |044 |044 | <50 50-100 7 years
Zinc (as Zn) 0,01 |<0,01 | <0,01 | 0,03 |[<0,01 |<0,01 |<50 5.0-10.0 | 1year
Chloride (as Cl) 79 17,8 19,8 17,8 13,9 17,8 | <200 200-600 7 years
Fluoride (as F) <0,10 | <0,10 | <0,10 | <0,10 | <0,10 | <0,10 | <1.0 1.0-1.5 1 year
Sulphate (as SOu) <40 | <40 |<40 |<40 |<40 |<4,0 | <400 400-600 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Number : 8 | 1| 15| 16 | 17 | 18 | ecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mol | mal | mgl ma/l ma/l
Total Dissolved Solids 23 184 49 52 48 46 <1000 1000-2400 | 7 years
Total Suspended Solids - - - - - - -
Total kjeldahl nitrogen (as N)
Ammonia Nitrogen (as N) <0,15 | <0,15 | 0,16 | <0,15 | <0,15 | <0,15 | <1.0 1.0-2.0 No Limit
Nitrate & Nitrite Nitrogen (as N) 02 (013 |05 |01 [0,12 |0,18 |<10 10-20 7 years
Nitrate Nitrogen (as N) 025 (0,413 0,15 | 0,11 0,12 |0,18
Nitrite Nitrogen (as N) <0,08 | <0,08 | <0,08 | <0,08 | <0,08 | <0,08
poll | wall | owpgd | opodt | wald | gl ual ual
Iron (as Fe) <10 [<10 | <10 |140 |[180 |[160 | <200 200-2 000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 120 |80 140 [ 140 | 160 |[220 | <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS
(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 13 14 15 16 17 18 samples, samples, samples,
min. max. max.
Upper Limits
E.coli* (count/100 ml) . . . . . . Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria®¢ , . . . .
(count/100 mi) Nil 3 Nil Nil Nil Nil
i h
Heterotrophic Plate Count Nil Nil 5 17 Nil 047
(count/ml)

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits
indicated in column 3.

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 19 WBWMTB-006 : Wastewater Treatment Works Tap ex Tulbagh
20 WBWMTB-007 : Shell Garage. Main Road ex Tulbagh
21 WBWMWO-001 : Water Treatment Works. Final ex Wolseley
22 WBWMWO-002 : No. 4. NPK. Pine Valley ex Wolseley
23 WBWMWO-003 : Municipal Office ex Wolseley
24 WBWMWO-004 : stamperstraat reservoir
SANS 241 - 2006 (Drinking Water)
Sample Nurmber 19 | 2 | 2| 2| B | 2| Eecomm | MaxAlow| waer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 578 | 568 |[473 |436 |[4,40 |4,21 5.0-9.5 4.0-10.0 No Limit
Conductivity (at 25°C) (mS/m) 6,9 6,7 1,1 1,3 1,2 1,3 <150 150-370 7 years
Turbidity (NTU) 088 |15 059 |071 |09 |075 | <1 1-5 No Limit
Langelier Saturation Index - - - - - - - - -
mg/l | mgl | mgl | moA | mal | mgl ma/l ma/l
Colour (as Pt) 37 46 20 1 18 1 <20 20-50 No Limit b
CaCOs Precipitation Potential - - - - - -
Total Alkalinity (as CaCQs) 12,0 120 | <10 |<10 |<10 |<10 |- -
Total Hardness (as CaCOs) 17,6 16,0 |29 3,2 3,2 3,1 - -
Calcium Hardness (as CaCOs) 7,8 7,0 1,1 1,4 1,4 1,7 - -
Calcium (as Ca) 3,1 2,8 044 |055 |055 |0,66 |[<150 150-300 7 years
Magnesium Hardness (as CaCOs) | 9,8 9,0 1,8 1,8 1,8 1,4 -
Magnesium (as Mg) 2,4 2,2 044 1044 044 |033 |<70 70-100 7 years
Sodium (as Na) 9,5 9,5 2,5 2,5 2,5 2,3 <200 200-400 7 years
Potassium (as K) 044 |044 |<0,09 | <0,09 | <0,09 | <0,09 | <50 50-100 7 years
Zinc (as Zn) 0,01 <0,01 | <0,01 | <0,01 | <0,01 | 0,02 | <5.0 5.0-10.0 1 year
Chloride (as Cl) 158 |59 5,9 7,9 5,9 7,9 <200 200-600 7 years
Fluoride (as F) <0,10 | <0,10 | <0,10 | <0,10 | <0,10 | <0,10 | <1.0 1.0-1.5 1 year
Sulphate (as SO4) <40 | <40 |[<40 |[<40 |[<40 |<40 |<400 400-600 | 7 years
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SANS 241 - 2006 (Drinking Water)

Sample Nurmber 19 | 2 | 2| 2| B | 2 | Eecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Total Dissolved Solids 47 46 10 13 12 15 <1000 1000-2400 | 7 years
Total Suspended Solids - - - - - - - -
Total kjeldahl nitrogen (as N)
Ammonia Nitrogen (as N) 0,34 | <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) 0,11 0,18 |0,14 | <0,05 | <0,05 | <0,05 | <10 10-20 7 years
Nitrate Nitrogen (as N) 0,11 0,18 [0,94 | <0,05 | <0,05 | <0,05 | -
Nitrite Nitrogen (as N) <0,08 | <0,08 | <0,08 | <0,08 | <0,08 | <0,08 | -
o7 V1o IV [ V1o AV ol ol
Iron (as Fe) 1220 | 40 60 80 120 20 <200 200-2 000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 200 140 120 120 100 120 <300 300-500 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.
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MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 19 20 21 22 23 24 samPIes, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) , , , , , , Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria? . . : : :
(count/100 mi) Nil Nil 2 Nil Nil Nil
Heterotrophic Plate Count h . . . .
(count/ml) 19 4 Nil Nil Nil Nil

indicated in column 3.

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.

N. VAN BINSBERGEN Pr.Sci.Nat.
DIRECTOR
148/2/2/2458
23 July 2010
TO : WITZENBERG MUNICIPALITY
P O Box 44
CERES
6835

Attention : MR JOHAN SWANEPOEL
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APPENDIX 1 Specific Methods used for the Analysis of Parameters indicated in this report.
Estimated
Parameter Method Uncertainty
(%)
pH (at 25 °C) - Lab SABS 11 : (1990 — 3" Revision) 0,019
pH (at 25 <C) — Field* SABS 11 : (1990 — 3" Revision) -
Langelier Saturation Index (at 25 “C)* Calculation -
Conductivity (mS/m) (at 25 °C) STD Method 2501 A (1992) 2,15
Turbidity (NTU) Hach 8237 1,81
Colour (mg/l as Pt)* Hach 8025 -
Total Alkalinity (mg/l as CaCO3)* STD Methods 2320 (1992) -
Total Hardness (mg/l as CaCOs) SABS SM 1265 (2000) 0,09
Calcium (mg/l as CaCOs,) SABS SM 1265 (2000) 0,09
Magnesium (mg/l as CaCO3) SABS SM 1265 (2000) 0,08
Chloride (mg/l as Cl) SABS 202 (2" Revision) 0,08
Fluoride (mg/l as F) Hach 8029 0,19
Iron (ug/l as Fe) SANS 5207 (2004) 0,09
Manganese (ug/l as Mn) SANS 5209 (2005) 0,09
Aluminium (pg/l as Al) SANS 6169 (2005) 0,14
Calcium Carbonate Precipitation Potential* | Calculation -
Free Chlorine (mg/l)* Lovibond Method 3 -
Sodium (mg/l as Na) SANS 6050 (2004) 0,08
Potassium (mg/l as K) STD Method 3111 B (1992) 0,07
Zinc (mg/l as Zn) SANS 5214 (2005) 0,08
Nitrate Nitrogen (mg/l as N) Hach 8150 0,12
Nitrate Nitrogen (mg/l as N) Lovibond Method using Brucine 0,057
Nitrite Nitrogen (mg/l as N) Lovibond Method 0,08
Nitrate & Nitrite Nitrogen (mg/l as N) Hach 8150 -
Ammonia (mg/l as N) STD Method 4500-NHs:C (1992) 0,07
Sulphate (mg/l as SO4) Hach 8051 0,17
Total Dissolved Solids* STD Method 2501 A (1992) 1,63
E.coli (organisms per 100 ml) SABS 221 (2002) -
Coliforms (organisms per 100 ml) SABS 221 (2002) -
Total Plate Count (organisms per ml) Petrifilm ™ -
Faecal coliforms (organisms per 100 ml) SABS SM 221 (2002) -
Settleable Solids (ml/l)* STD Method 2540 F (1992) -
Chemical Oxygen Demand (mg/l) SANS 6048 (2005) 0,08
Total Kjeldahl Nitrogen (mg/l)* Hach 8075 -
Dissolved Oxygen (mg/l)* STD Method 4500 O-G -
Total Suspended Solids (mg/l)* STD Method 2540 D (1992) -
Volatile Suspended Solids (mg/l)* STD Method 2540 E (1992) -
Total Phosphate (mg/l as P)* STD Method 4500-PB (1992) / Hach 8114 -
Ortho Phosphate (mg/l as P)* Hach 8114 -
Copper (ug/l as Cu) SANS 5203 (2005) 0,13

* Tests marked “Not SANAS Accredited” in this report are not included in the SANAS

Schedule of Accreditation for this laboratory.

(Schedule of Accreditation excludes sampling)
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A.L. ABBOTT AND ASSOCIATES (PTY) LTD

(Reg. No. 1982/004379/07)

Consulting Analytical & Industrial Chemists
Specialists in Water & Waste Water Treatment

Telephone (021)448 6340/1
After Hours (021)712 0940
Telefax (021)448 6342
e-Mail Address :
info@alabbott.co.za

(No. T0276

Certificate of

WITZENBERG MUNICIPALITY

)
Analysis

No. 1, Vine Park
Vine Road

7925

P.O. Box 483

WOODSTOCK, CAPE

7915

SOUTH AFRICA

SAMPLE 23 Samples of Drinking Water, marked
1 WBWMCR-001 : Reservoir. Final. Post-Chlorination ex Ceres
2. WBWMCR-002 : Wastewater Treatment Works ex Ceres (No Sample Received)
3.  WBWMCR-003 : Nduli Intermediate School ex Ceres
4 WBWMCR-004 : John Steyn Library ex Ceres
5 WBWMCR-005 : Bella Vista Clinic ex Ceres
6.  WBWMCR-006 : 41 Chris Hani ex Ceres
DATE RECEIVED 6 August 2010
OUR REF. bm/148/2/2/2857 LAB DATA SHEET NO.: 10/2027
27 August 2010
SANS 241 - 2006 (Drinking Water)
Sampl Numbar N R T
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 571 574 627 |638 |597 |5095 4.0-10.0 No Limit
Conductivity (at 25°C) (mS/m) 3,2 3,1 3,7 3,2 3,2 <150 150-370 7 years
Turbidity (NTU) 2,0 1,7 1,6 1,7 1,9 <1 1-5 No Limit @
Langelier Saturation Index -4,67 494 |-364 |-3,60 |-4,41
ma/l ma/l | ma/l | ma/l | ma/l ma/l ma/l
Colour (as Pt) 16 20 21 24 19 <20 20-50 No Limit b
CaCO; Precipitation Potential -73,1 372 | -22,8 |-26,1 |-422
Total Alkalinity (as CaCOs) 8,0 35 |40 8,0 120 |80
Total Hardness (as CaCOs) 8,3 § 8,7 139 |99 79
Calcium Hardness (as CaCOs) 3,0 ﬁ 3,0 9,0 5,0 3,0
Calcium (as Ca) 1,2 § 1,2 3,6 2,0 1,2 <150 150-300 7 years
Magnesium Hardness (as CaCO3) | 5,3 E 57 49 49 49
Magnesium (as Mg) 1,3 1,4 1,2 1,2 1,2 <70 70-100 7 years
Sodium (as Na) 52 52 5,1 5,1 5,1 <200 200-400 7 years
Potassium (as K) 0,11 011 022 [022 |0,11 |<50 50-100 7 years
Zinc (as Zn) 0,04 <0,01 | <0,01 | <0,01 | 0,02 | <5.0 5.0-10.0 1 year
Chloride (as Cl) 13,9 1,9 | 11,9 | 158 | 158 | <200 200-600 | 7 years
Fluoride (as F) 0,10 0,34 |<0,10 | 0,20 |[0,36 |<1.0 1.0-1.5 1 year
Sulphate (as SO4) <4,0 <40 | <40 |[<40 |<40 |[<400 400-600 | 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Number : 1 3| 4| 5 | 8 | (Recomm. | (uax Alow| W
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | moA | mal | mgl ma/l ma/l
Total Dissolved Solids 30 30 30 30 30 <1000 1000-2400 | 7 years
Ammonia Nitrogen (as N) <0,15 <0,15 | <0,15 | <0,15 | <0,15 | <1.0 1.0-2.0 No Limit
Nitrate & Nitrite Nitrogen (as N) 0,31 3 |03 |03 |040 |033 |<10 10-20 7 years
Nitrate Nitrogen (as N) 0,31 § 0,36 (036 |040 0,33
Nitrite Nitrogen (as N) <0,08 i <0,08 | <0,08 | <0,08 | <0,08
W | E (W W] | w| @ | w
Iron (as Fe) 120 2 180 240 100 180 <200 200-2000 | 7years®
Manganese (as Mn) <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 60 80 80 60 60 <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg
over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS
(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 1 2 3 4 5 6 samples, samples, samples,
min. max. max.
Upper Limits
E.coli (count/100 ml) . . . . . Not Not
Nil 2. Nil Nil Nil Nil Detected Detected 1
Total Coliform Bacteria9 . g2 . . .
(count/100 mi) Nil § § Nil Nil Nil Nil
Heterotrophic Plate Count " . S I
(count/ml) Nil Nil 3 10 1

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits
indicated in column 3.

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 7. WBWMOD-001 : 469 River Singel ex Op-die-Berg
8. WBWMOD-002 : Clinic ex Op-die-Berg
9. WBWMOD-003 : Tap ex Op-die-Berg
10. WBWMPR-001 : Reservoir. Post-Chlorination ex Prince Alfred Hamlet
11. WBWMPR-002 : 266 Steve Tshewete St. Kliprug ex Prince Alfred Hamlet
12. WBWMPR-003 : Municipal Offices ex Prince Alfred Hamlet
SANS 241 - 2006 (Drinking Water)
Bl it 2| 8| 8| 10| | 2| Gecomm | (exAlow| Vieer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 499 | 479 |[475 |498 |554 |558 |5.095 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) 6,4 6,4 6,1 2,9 3,5 33 <150 150-370 7 years
Turbidity (NTU) 047 |046 |053 |045 [070 [1,0 <1 1-5 No Limit ¢
Langelier Saturation Index Undef. | Undef. | Undef. | Undef. | -4,74 | -4,54
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Colour (as Pt) 6 <1 1 1 2 5 <20 20-50 No Limit ®
CaCO; Precipitation Potential -290 |-653 |-77,0 |-302 |-104 |-955 |- - -
Total Alkalinity (as CaCOs) <0,10 | <0,10 | <0,10 | <0,10 | 8,0 8,0
Total Hardness (as CaCQOs) 129 | 131 [131 |52 74 9,1
Calcium Hardness (as CaCOs) 55 53 53 2,5 38 55
Calcium (as Ca) 2,2 2,1 2,1 09 |15 2,2 <150 150-300 7 years
Magnesium Hardness (as CaCO;) | 7,4 7,8 7.8 2,7 3,6 3,6
Magnesium (as Mg) 1,8 1,9 1,9 0,66 088 |08 |[<70 70-100 7 years
Sodium (as Na) 8,1 8,3 8,3 5,0 5,6 55 <200 200-400 7 years
Potassium (as K) 0,11 0,11 0,11 0,11 0,33 |0,22 | <50 50-100 7 years
Zinc (as Zn) <0,01 | <0,01 | <0,01 | <0,01 | <0,01 | <0,01 | <5.0 5.0-10.0 | 1year
Chloride (as Cl) 13,9 13,9 15,4 11,9 |99 13,9 | <200 200-600 7 years
Fluoride (as F) 0,14 | <0,10 | <0,10 | <0,10 | 0,13 | <0,10 | <1.0 1.0-1.5 1 year
Sulphate (as SO4) <40 | <40 |<40 |<40 |<40 |<4,0 | <400 400-600 7 years

(Page 3 of 10)



SANS 241 - 2006 (Drinking Water)
Sample Number : 7| 8| 9| 1 M| 12| Gecomm | (axAlow.| tiaer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | moAl | mal | mgl ma/l ma/l
Total Dissolved Solids 50 50 50 20 30 30 <1000 1000-2400 | 7 years
Ammonia Nitrogen (as N) <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <1.0 1.0-2.0 No Limit @
Nitrate & Nitrite Nitrogen (as N) 1,5 1,6 1,6 0,21 029 024 |<10 10-20 7 years
Nitrate Nitrogen (as N) 1,5 1,6 1,6 0,21 029 |0,24
Nitrite Nitrogen (as N) <0,08 | <0,08 | <0,08 | <0,08 | <0,08 | <0,08
poll | wall | g | opodt | wald | gl ual ual
Iron (as Fe) 140 40 140 420 260 20 <200 200-2000 | 7years®
Manganese (as Mn) <40 <40 <40 64 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 240 260 |[260 |120 |40 80 <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 7 8 9 10 1 12 samples, samples, samples,
min. max. max.
Upper Limits
E.coli* (count/100 ml) . . . . . . Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Total Coliform Bacteria®¢ . . . : .
(count/100 ml) Nil Nil 1 Nil Nil Nil
Heterotrophic Plate Count h . . .
(count/ml) 17 1539 | 38 Nil Nil Nil

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to

indicated in column 3.

the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 13 WBWMPR-004 : Tap ex Prince Alfred Hamlet
14 WBWMTB-001 : Water Treatment Works. Final ex Tulbagh
15.  WBWMTB-002 : Municipal Office ex Tulbagh
16.  WBWMTB-003 : Bloekombossie Restaurant ex Tulbagh
17. WBWMTB-004 : Central Town ex Tulbagh
18.  WBWMTB-005 : Clinic ex Tulbagh
SANS 241 - 2006 (Drinking Water)
Sample Number : 8 | 1| 15| 16 | 17 | 18 | ecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 547 | 1093 (826 |791 |758 |754 |5095 4.0-10.0 | No Limite¢
Conductivity (at 25°C) (mS/m) 3,1 265 |68 6,5 6,8 6,7 <150 150-370 | 7 years
Turbidity (NTU) 081 |12 2,3 071 |19 2,9 <1 1-5 No Limit ¢
Langelier Saturation Index 481 |29 1,43 |-192 |[-2,12 | -240 |- - -
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Colour (as Pt) 4 16 24 23 23 20 <20 20-50 No Limit b
CaCOs Precipitation Potential -119 | 43,7 |-55 -6,0 -6,5 -7,1 - - -
Total Alkalinity (as CaCOs) 8,0 72,0 [120 |80 120 |80 -
Total Hardness (as CaCQOs) 74 970 |175 |183 [173 |166 |-
Calcium Hardness (as CaCOs) 38 %,5 |105 |113 [10,3 |88 -
Calcium (as Ca) 1,5 386 |42 45 41 3,5 <150 150-300 7 years
Magnesium Hardness (as CaCOs) | 3,6 <1 7,0 7,0 7,0 78
Magnesium (as Mg) 0,88 |<0,30 |1,7 1,7 1,7 1,9 <70 70-100 7 years
Sodium (as Na) 5,4 9,8 9,8 9,5 10,0 |99 <200 200-400 7 years
Potassium (as K) 022 033 |022 |02 |022 |02 |<50 50-100 7 years
Zinc (as Zn) 0,01 |<0,01 | <0,01 | 0,01 |[001 |<0,01 |<50 5.0-10.0 | 1year
Chloride (as Cl) 9,9 396 |21,8 15,8 15,4 | 25,7 | <200 200-600 7 years
Fluoride (as F) <0,10 | <0,10 | <0,10 | <0,10 | 0,24 | 0,42 | <1.0 1.0-1.5 1 year
Sulphate (as SOu) <40 | <40 |<40 |<40 |<40 |<4,0 | <400 400-600 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Number : 8 | 1| 15| 16 | 17 | 18 | ecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mgll | moll | mgl | mgl | mgl | mg/l mg/l mg/l
Total Dissolved Solids 30 180 | 50 50 50 50 <1000 1000-2400 | 7 years
Ammonia Nitrogen (as N) <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) 026 |0,13 |<0,05 | <0,05 |<0,05 |<0,05 | <10 10-20 7 years
Nitrate Nitrogen (as N) 026 |03 |[<0,05 | <0,05 | <0,05 | <0,05
Nitrite Nitrogen (as N) <0,08 | <0,08 | <0,08 | <0,08 | <0,08 | <0,08
pot | wolt | wgd | wgd | opodt | ouoll ol ol
Iron (as Fe) <10 <10 | 120 |600 |60 40 <200 200-2 000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 120 | 100 | 140 |60 120 | 140 | <300 300-500 | 1year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 13 14 15 16 17 18 samples, samples, samples,
min. max. max.
Upper Limits
E.coli* (count/100 ml) . . . . . . Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Total Coliform Bacteria®¢ , . . . .
(count/100 ml) Nil Nil Nil Nil Nil 1
Heterotrophic Plate Count . . .
(count/ml) Nil Nil 1 216 Nil 62

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to

indicated in column 3.

the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 19 WBWMTB-006 : Wastewater Treatment Works Tap ex Tulbagh
20 WBWMTB-007 : Shell Garage. Main Road ex Tulbagh
21 WBWMWO-001 : Water Treatment Works. Final ex Wolseley
22 WBWMWO-002 : No. 4. NPK. Pine Valley ex Wolseley
23 WBWMWO-003 : Municipal Office ex Wolseley
24 WBWMWO-004 : stamperstraat reservoir
SANS 241 - 2006 (Drinking Water)
b L 19 | 20| 20| 2| 2 | 28| Mecomm. | (acAlow| Watr
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 7,21 720 |517 498 |[495 |466 |50-95 4.0-10.0 No Limit
Conductivity (at 25°C) (mS/m) 6,3 7,2 1,8 2,2 2,0 2,4 <150 150-370 7 years
Turbidity (NTU) 079 |15 083 [065 |11 0,72 | <1 1-5 No Limit @
Langelier Saturation Index Undef. | Undef. | Undef. | Undef. | Undef. | Undef.
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Colour (as Pt) 23 21 7 4 3 3 <20 20-50 No Limit ®
CaCOs Precipitation Potential 9,1 9,4 -16,6 |-302 |-339 |-111 |- - -
Total Alkalinity (as CaCQs) <10 [<10 [<10 [<10 [<10 [<1,0
Total Hardness (as CaCQOs) 19,0 | 182 |29 45 42 3,1
Calcium Hardness (as CaCOs) 10,8 | 10,0 | 1,1 2,2 1,9 1,7
Calcium (as Ca) 4,3 4,0 044 1088 |0,77 |066 |<150 150-300 | 7 years
Magnesium Hardness (as CaCOs) | 8,2 8,2 1,8 2,3 2,3 1,4
Magnesium (as Mg) 2,0 2,0 044 055 [055 |033 |<70 70-100 7 years
Sodium (as Na) 9,4 102 |28 2,6 2,6 2,6 <200 200-400 7 years
Potassium (as K) 022 |022 |<0,09 |<0,09 |<0,09 |<0,09 | <50 50-100 7 years
Zinc (as Zn) 001 |[001 |<001 {018 [002 |0,03 |<50 5.0-10.0 | 1year
Chloride (as Cl) 218 | 31,7 |99 158 |59 15,8 | <200 200-600 | 7 years
Fluoride (as F) <0,10 | 0,34 | <0,10 | <0,10 | <0,10 | 0,42 | <1.0 1.0-1.5 1 year
Sulphate (as SO4) <40 | <40 |[<40 |[<40 |[<40 |<40 |<400 400-600 | 7 years
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SANS 241 - 2006 (Drinking Water)

Sample Nurmber 9 | 2 | 2| 2| B | 2 | Eecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Total Dissolved Solids 50 60 20 20 20 20 <1000 1000-2400 | 7 years
Ammonia Nitrogen (as N) <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) <0,05 | <0,05 | <0,05 | <0,05 | <0,05 | <0,05 | <10 10-20 7 years
Nitrate Nitrogen (as N) <0,05 | <0,05 | <0,05 | <0,05 | <0,05 | <0,05
Nitrite Nitrogen (as N) <0,08 | <0,08 | <0,08 | <0,08 | <0,08 | <0,08
poll | wall | wpgd | opodt | wald | gl ual ual
Iron (as Fe) 40 80 120 | 60 20 20 <200 200-2000 | 7 years®
Manganese (as Mn) <40 <40 <40 <4,0 | <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 60 140 | 80 80 60 80 <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.
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MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 19 20 21 22 23 24 samples, samples, samples,
min. max. max.
Upper Limits
E.coli* (count/100 ml) . . . . . . Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Total Coliform Bacteria9 , , . . . .
(count/100 mi) Nil Nil Nil Nil Nil Nil
Heterotrophic Plate Count . . : : .
(count/ml) 540 Nil Nil Nil Nil Nil

indicated in column 3.

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.

N. VAN BINSBERGEN Pr.Sci.Nat.
DIRECTOR
148/2/2/2857
30 August 2010
TO : WITZENBERG MUNICIPALITY
P O Box 44
CERES
6835
Attention : MR JOHAN SWANEPOEL
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APPENDIX 1 Specific Methods used for the Analysis of Parameters indicated in this report.
Estimated
Parameter Method Uncertainty
(%)
pH (at 25 °C) - Lab SABS 11 : (1990 — 3" Revision) 0,019
pH (at 25 °C) — Field* SABS 11 : (1990 — 3" Revision) -
Langelier Saturation Index (at 25 “C)* Calculation -
Conductivity (mS/m) (at 25 “°C) STD Method 2501 A (1992) 2,15
Turbidity (NTU) Hach 8237 1,81
Colour (mg/l as Pt)* Hach 8025 -
Total Alkalinity (mg/l as CaCOg3)* STD Methods 2320 (1992) -
Total Hardness (mg/l as CaCOs,) SABS SM 1265 (2000) 0,09
Calcium (mg/l as CaCOy) SABS SM 1265 (2000) 0,09
Magnesium (mg/l as CaCOs) SABS SM 1265 (2000) 0,08
Chloride (mg/l as CI) SABS 202 (2" Revision) 0,08
Fluoride (mg/l as F) Hach 8029 0,19
Iron (ug/l as Fe) SANS 5207 (2004) 0,09
Manganese (ug/l as Mn) SANS 5209 (2005) 0,09
Aluminium (pg/l as Al) SANS 6169 (2005) 0,14
Calcium Carbonate Precipitation Potential* | Calculation -
Free Chlorine (mg/l)* Lovibond Method 3 -
Sodium (mg/l as Na) SANS 6050 (2004) 0,08
Potassium (mg/l as K) STD Method 3111 B (1992) 0,07
Zinc (mg/l as Zn) SANS 5214 (2005) 0,08
Nitrate Nitrogen (mg/l as N) Hach 8150 0,12
Nitrate Nitrogen (mg/l as N) Lovibond Method using Brucine 0,057
Nitrite Nitrogen (mg/l as N) Lovibond Method 0,08
Nitrate & Nitrite Nitrogen (mg/l as N) Hach 8150 -
Ammonia (mg/l as N) STD Method 4500-NHs;:C (1992) 0,07
Sulphate (mg/l as SO4) Hach 8051 0,17
Total Dissolved Solids* STD Method 2501 A (1992) 1,63
E.coli (organisms per 100 ml) SABS 221 (2002) -
Coliforms (organisms per 100 ml) SABS 221 (2002) -
Total Plate Count (organisms per ml) Petrifilm ™ s
Faecal coliforms (organisms per 100 ml) SABS SM 221 (2002) -
Settleable Solids (ml/l)* STD Method 2540 F (1992) -
Chemical Oxygen Demand (mg/l) SANS 6048 (2005) 0,08
Total Kjeldahl Nitrogen (mg/l)* Hach 8075 -
Dissolved Oxygen (mg/l)* STD Method 4500 O-G -
Total Suspended Solids (mg/l)* STD Method 2540 D (1992) -
Volatile Suspended Solids (mg/l)* STD Method 2540 E (1992) -
Total Phosphate (mg/l as P)* STD Method 4500-PB (1992) / Hach 8114 -
Ortho Phosphate (mg/l as P)* Hach 8114 -
Copper (ug/l as Cu) SANS 5203 (2005) 0,13
* Tests marked “Not SANAS Accredited” in this report are not included in the SANAS
Schedule of Accreditation for this laboratory.
(Schedule of Accreditation excludes sampling) (Page 10 of 10)




A.L. ABBOTT AND ASSOCIATES (PTY) LTD

(Reg. No. 1982/004379/07)

Consulting Analytical & Industrial Chemists
Specialists in Water & Waste Water Treatment

Telephone (021)448 6340/1
After Hours (021)712 0940
Telefax (021)448 6342
e-Mail Address :
info@alabbott.co.za

(No. T0276

Certificate of

)
Analysis

WITZENBERG MUNICIPALITY

No. 1, Vine Park
Vine Road

7925

P.O. Box 483

WOODSTOCK, CAPE

7915

SOUTH AFRICA

SAMPLE 24 Samples of Drinking Water, marked
1 WBWMCR-001 : Reservoir. Final. Post-Chlorination ex Ceres
2. WBWMCR-002 : Wastewater Treatment Works ex Ceres (No Sample Received)
3 WBWMCR-003 : Nduli Intermediate School ex Ceres
4, WBWMCR-004 : John Steyn Library ex Ceres
5 WBWMCR-005 : Bella Vista Clinic ex Ceres
6 WBWMCR-006 : 41 Chris Hani ex Ceres
DATE RECEIVED 6 September 2010
OUR REF. sc/148/2/2/3085 LAB DATA SHEET NO.: 10/2324
13 September 2010
SANS 241 - 2006 (Drinking Water)
Sampl Numbar N R T
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 8,30 6,64 | 764 |686 |673 |557 |5095 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) 3,4 39 |34 3,9 3,2 3,2 <150 150-370 7 years
Turbidity (NTU) 2,0 20 |30 1,0 2,0 1,0 <1 1-5 No Limit @
Langelier Saturation Index -1,99 -3,32 | -1,83 |-290 |-3,37 | -4,75
ma/l | ma/l | ma/l | ma/l | ma/l | mall ma/l ma/l
Colour (as Pt) 2 6 4 7 5 4 <20 20-50 No Limit ®
Total Alkalinity (as CaCOs) 120 |80 60,0 | 120 |120 |80
Total Hardness (as CaCQOs) 5.2 13,3 | 8,6 126 |91 8,8
Calcium Hardness (as CaCOs) 2,5 8,0 33 8,5 3,8 3,5
Calcium (as Ca) 0,99 |32 1,3 34 1,5 1,4 <150 150-300 7 years
Magnesium Hardness (as CaCO3) | 2,7 53 53 41 53 53
Magnesium (as Mg) 066 |13 1,3 09 |13 1,3 <70 70-100 7 years
Sodium (as Na) 5,1 5,1 5,1 5,1 5,1 5,1 <200 200-400 7 years
Potassium (as K) 044 |044 |044 |044 |044 |044 |<50 50-100 7 years
Zinc (as Zn) 0,02 |0,02 |<001 | <001 |<001 |002 |<5.0 5.0-10.0 1 year
Chloride (as Cl) 124 1103 |82 8,2 6,2 12,4 | <200 200-600 7 years
Fluoride (as F) <0,10 | <0,10 | 0,32 | <0,10 | <0,10 | <0,10 | <1.0 1.0-1.5 1 year
Sulphate (as SO4) <40 | <40 (<40 |<40 (<40 |50 <400 400-600 | 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Number : 1| 2| 8| 4| 5| & | Recomm | (axAlow.| timer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mol | mal | mgl ma/l ma/l
Total Dissolved Solids 30 30 |30 30 30 30 <1000 1000-2400 | 7 years
Ammonia Nitrogen (as N) <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) 033 |03 (032 |031 |03 |029 [<10 10-20 7 years
Nitrate Nitrogen (as N) 0,33 030 |032 |[0,31 0,36 | 0,29
Nitrite Nitrogen (as N) <0,08 | <0,08 | <0,08 | <0,08 | <0,08 | <0,08
poll | wall | o | opodt | wald | gl ual ual
Iron (as Fe) 120 120 140 120 260 180 <200 200-2000 | 7years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 60 80 60 60 60 60 <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 4 samples, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) . . . . . . Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria®¢ , . . : .
(count/100 mi) Nil Nil Nil 800 Nil Nil
i h
Heterotrophic Plate Count Nil Nil Nil 8 Nil Nil
(count/ml)

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to

indicated in column 3.

the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 7. WBWMOD-001 : 469 River Singel ex Op-die-Berg
8. WBWMOD-002 : Clinic ex Op-die-Berg
9. WBWMOD-003 : Tap ex Op-die-Berg
10. WBWMPR-001 : Reservoir. Post-Chlorination ex Prince Alfred Hamlet
11. WBWMPR-002 : 266 Steve Tshewete St. Kliprug ex Prince Alfred Hamlet
12. WBWMPR-003 : Municipal Offices ex Prince Alfred Hamlet
SANS 241 - 2006 (Drinking Water)
el 2 8 | 9| 10| 1| 12| Gecomm | MaxAlow| Weer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 499 |534 (481 |568 |566 |572 |[5.095 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) 6,5 6,6 8,7 2,9 2,9 4,0 <150 150-370 7 years
Turbidity (NTU) 2,0 1,0 3,0 2,0 2,0 2,0 <1 1-5 No Limit @
Langelier Saturation Index Undef. | -4,57 | Undef. | -4,78 | -4,80 | -4,72
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Colour (as Pt) <1 <1 <1 <1 <1 <1 <20 20-50 No Limit ®
Total Alkalinity (as CaCOs) <1,0 |80 <1,0 |80 8,0 4,0
Total Hardness (as CaCQOs) 147 179 | 139 |66 74 10,2
Calcium Hardness (as CaCOs) 6,5 9,3 53 2,5 2,5 53
Calcium (as Ca) 2,6 3,7 2,1 09 1099 |21 <150 150-300 7 years
Magnesium Hardness (as CaCOs) | 8,2 8,6 8,6 41 49 49
Magnesium (as Mg) 2,0 2,1 2,1 09 |12 1,2 <70 70-100 7 years
Sodium (as Na) 8,5 8,3 8,3 5,1 5,1 54 <200 200-400 7 years
Potassium (as K) 055 |044 |044 |033 |022 |044 |<50 50-100 7 years
Zinc (as Zn) 0,02 |0,02 |0,01 <0,01 | <0,01 | <0,01 | <5.0 5.0-10.0 1 year
Chloride (as Cl) 124 | 124 |124 |82 6,2 12,4 | <200 200-600 7 years
Fluoride (as F) <0,10 | <0,10 | <0,10 | <0,10 | <0,10 | <0,10 | <1.0 1.0-1.5 1 year
Sulphate (as SO4) <40 |40 <40 | <40 |[<40 |<40 |[<400 400-600 | 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Number : 2| 8 | 9| 10| f | 12| Gecomm | MaxAlow| eer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Total Dissolved Solids 60 60 70 20 20 30 <1000 1000-2400 | 7 years
Ammonia Nitrogen (as N) <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) 2,0 1,4 1,6 0,16 0,16 0,20 <10 10-20 7 years
Nitrate Nitrogen (as N) 2 1,4 1,6 0,16 | 0,46 |02
Nitrite Nitrogen (as N) <0,08 | <0,08 | <0,08 | <0,08 | <0,08 | <0,08
poll | wall | g | opodt | wald | gl ual ual
Iron (as Fe) 160 120 | 200 140 160 | 80 <200 200-2000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 220 [200 [240 |90 20 80 <300 300-500 | 1 year

a

The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg
over a period of 70 years.

b

The limits given are based on aesthetic aspects.

c

No primary health effect — low pH values can result in structural problems in the distribution system.

These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS
(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 7 8 9 10 11 12 samples, samples, samples,
min. max. max.
Upper Limits
it
E.colif (count/100 ml) Nil Nil Nil Nil Nil Nil Not Not 1

Detected Detected

Faecal Coliforms

(count/100 ml)

Total Coliform Bacteria®¢ , . . . : .
(count/100 ml) Nil Nil Nil Nil Nil Nil
Heterotrophic Plate Count h 1 Nil Nil 1 Nil Nil
(count/ml)

e

The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits
indicated in column 3.

Definitive preferred indicator of faecal pollution.

Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 13 WBWMPR-004 : Tap ex Prince Alfred Hamlet
14 WBWMTB-001 : Water Treatment Works. Final ex Tulbagh
15.  WBWMTB-002 : Municipal Office ex Tulbagh
16.  WBWMTB-003 : Bloekombossie Restaurant ex Tulbagh
17. WBWMTB-004 : Central Town ex Tulbagh
18.  WBWMTB-005 : Clinic ex Tulbagh
SANS 241 - 2006 (Drinking Water)
Bl it 8| U | 85| 16| 7| 8| (ecomm | (ex Alow| Vieer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 489 | 10,68 [ 954 |896 |867 |831 |5095 4.0-10.0 | No Limite
Conductivity (at 25°C) (mS/m) 3,9 225 |69 6,6 6,5 6,5 <150 150-370 7 years
Turbidity (NTU) 1,0 1,0 2,0 2,0 1,0 3,0 <1 1-5 No Limit ¢
Langelier Saturation Index Undef. | 253 |-0,16 | -0,73 | -0,96 | -1,3
mg/l | mgl | mgl | moA | mal | mgl ma/l ma/l
Colour (as Pt) <1 12 11 14 10 10 <20 20-50 No Limit b
Total Alkalinity (as CaCQs) <10 | 640 [120 [120 |16,0 | 20,0
Total Hardness (as CaCOs) 9,1 82,9 189 | 224 19,7 18,2
Calcium Hardness (as CaCOs) 3,8 78,8 10,3 105 |90 75
Calcium (as Ca) 1,5 31,5 |41 4,2 3,6 3,0 <150 150-300 7 years
Magnesium Hardness (as CaCOs) | 5,3 4.1 8,6 11,9 10,7 10,7
Magnesium (as Mg) 1,3 0,99 |21 29 2,6 2,6 <70 70-100 7 years
Sodium (as Na) 5,4 9,6 94 9,5 9,5 9,2 <200 200-400 7 years
Potassium (as K) 044 |055 |044 |044 |044 |044 | <50 50-100 7 years
Zinc (as Zn) <0,01 | <0,01 | 0,02 |0,01 |[<0,01 |<0,01 |<50 5.0-10.0 | 1year
Chloride (as Cl) 12,4 | 20,6 186 | 8,2 16,5 14,4 | <200 200-600 7 years
Fluoride (as F) 0,14 | 0,21 022 |03 |<0,10 | 0,34 |<1.0 1.0-1.5 1 year
Sulphate (as SOu) <40 | <40 |<40 |<40 |40 9,0 <400 400-600 7 years
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SANS 241 - 2006 (Drinking Water)
Sample Number : 8 | 1| 15| 16 | 17 | 18 | ecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mol | mal | mgl ma/l ma/l
Total Dissolved Solids 30 160 | 60 60 60 60 <1000 1000-2400 | 7 years
Ammonia Nitrogen (as N) <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) 0,20 <0,05 | <0,05 | <0,05 | <0,05 | <0,05 | <10 10-20 7 years
Nitrate Nitrogen (as N) 0,2 <0,05 | <0,05 | <0,05 | <0,05 | <0,05
Nitrite Nitrogen (as N) <0,08 | <0,08 | <0,08 | <0,08 | <0,08 | <0,08
poll | wall | g | opodt | wald | gl ual ual
Iron (as Fe) 20 200 80 <10 <10 <10 <200 200-2000 | 7years®
Manganese (as Mn) <40 <40 76 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 100 |60 120 | 140 |60 80 <300 300-500 | 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.

MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 13 14 15 16 17 18 samples, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) , , , , , , Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria®¢ . . . . : .
(count/100 mi) Nil Nil Nil Nil Nil Nil
Heterotrophic Plate Counth . . . : .
(count/ml) Nil Nil Nil Nil 88 Nil

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to

indicated in column 3.

the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.
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SAMPLE 19 WBWMTB-006 : Wastewater Treatment Works Tap ex Tulbagh
20 WBWMTB-007 : Shell Garage. Main Road ex Tulbagh
21 WBWMWO-001 : Water Treatment Works. Final ex Wolseley
22 WBWMWO-002 : No. 4. NPK. Pine Valley ex Wolseley
23 WBWMWO-003 : Municipal Office ex Wolseley
24 WBWMWO-004 : stamperstraat reservoir
SANS 241 - 2006 (Drinking Water)
it 19 | 2 [ 2| 2| B | 2| @econm | Maxhlon| Weer
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
pH (at 25°C) 8,10 | 7,91 756 | 7,41 709 |687 |5095 4.0-10.0 No Limit
Conductivity (at 25°C) (mS/m) 7,0 7,1 1,0 1,4 1,0 1,0 <150 150-370 7 years
Turbidity (NTU) 2,0 1,0 2,0 2,0 1,0 3,0 <1 1-5 No Limit ¢
Langelier Saturation Index -146 |-2,08 |-306 |-3,11 |-351 |-3,82 |- - -
mg/l | mgl | mgl | moA | mal | mgl ma/l ma/l
Colour (as Pt) 12 6 <1 <1 6 3 <20 20-50 No Limit b
Total Alkalinity (as CaCQs) 16,0 | 8,0 120 [120 |80 8,0 - -
Total Hardness (as CaCOs) 22,4 19,3 | 6,0 6,3 6,6 6,7 - -
Calcium Hardness (as CaCOs) 105 |78 1,1 1,4 1,7 1,4 - -
Calcium (as Ca) 4,2 3,1 044 |055 |066 |055 |<150 150-300 7 years
Magnesium Hardness (as CaCOs) | 11,9 115 |49 4,9 4,9 5,3 -
Magnesium (as Mg) 2,9 2,8 1,2 1,2 1,2 1,3 <70 70-100 7 years
Sodium (as Na) 9,2 94 2,5 2,3 2,3 2,3 <200 200-400 7 years
Potassium (as K) 044 |044 |<0,09 | <0,09 | <0,09 | <0,09 | <50 50-100 7 years
Zinc (as Zn) 0,02 | <0,01 |<0,01 | <0,01 | 0,02 |0,01 |<50 5.0-10.0 | 1year
Chloride (as Cl) 16,5 | 16,5 | 4,1 41 41 6,2 <200 200-600 7 years
Fluoride (as F) <0,10 | <0,10 | <0,10 | 0,19 | <0,10 | <0,10 | <1.0 1.0-1.5 1 year
Sulphate (as SO4) <40 |40 <40 | <40 (<40 (6,0 <400 400-600 | 7 years
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SANS 241 - 2006 (Drinking Water)

Sample Nurmber 19 | 2 | 2| 2| B | 2 | Eecomm | MaxAlow| e
Operational | for Limited | Consumption
Limit) Duration) | Period, 2max.
mg/l | mgl | mgl | mgh | mall | mgl ma/l ma/l
Total Dissolved Solids 50 50 10 10 10 10 <1000 1000-2400 | 7 years
Ammonia Nitrogen (as N) <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <0,15 | <1.0 1.0-2.0 No Limit ¢
Nitrate & Nitrite Nitrogen (as N) <0,05 | <0,05 | <0,05 | <0,05 | <0,05 | 0,12 | <10 10-20 7 years
Nitrate Nitrogen (as N) <0,05 | <0,05 | <0,05 | <0,05 | <0,05 | 0,12
Nitrite Nitrogen (as N) <0,08 | <0,08 | <0,08 | <0,08 | <0,08 | <0,08
poll | wodl | o | opoll | Wad | gl ol ol
Iron (as Fe) 200 40 100 120 120 120 <200 200-2 000 | 7 years®
Manganese (as Mn) <40 <40 <40 <40 <40 <40 <100 100-1 000 | 7 years
Aluminium (as Al) 40 100 40 80 40 80 <300 300-500 1 year

a | The limits for the consumption of Class Il water are based on the consumption of 2 litres of water per day by a person of mass 70 kg

over a period of 70 years.

b | The limits given are based on aesthetic aspects.

¢ | No primary health effect — low pH values can result in structural problems in the distribution system.

4 | These values can indicate process efficiency and risks associated with pathogens.
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MICROBIOLOGICAL REQUIREMENTS

(SANS 241 of 2006 - Drinking Water)

1 2 3 4 5
Allowable Compliance Contribution ¢
95% of 4% of 1% of
Sample Number : 19 20 21 22 23 24 samPIes, samples, samples,
min. max. max.
Upper Limits
E.colif (count/100 ml) , , , , , , Not Not
Nil Nil Nil Nil Nil Nil Detected Detected 1
Faecal Coliforms
(count/100 ml)
Total Coliform Bacteria? . . :
(count/100 mi) Nil Nil 300 200 Nil 100
Heterotrophic Plate Count h .
(count/ml) 3564 | 4221 | 32 36 Nil 10

indicated in column 3.

e The allowable compliance contribution shall be at least 95% to the limits indicated in column 3, with a maximum of 4% and 1% respectively, to
the limits indicated in column 4 and column 5. The objective of disinfection should, nevertheless be to attain 100% compliance to the limits

f Definitive preferred indicator of faecal pollution.

g Only used as an alert indicator of possible problems. Alert level 10 organisms per 100 ml.

h Only used as an alert indicator of possible problems. Alert level 5 000 organisms per ml.

N. VAN BINSBERGEN Pr.Sci.Nat.
DIRECTOR
148/2/2/3085
13 September 2010
TO : WITZENBERG MUNICIPALITY
P O Box 44
CERES
6835

Attention : MR JOHAN SWANEPOEL
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APPENDIX 1 Specific Methods used for the Analysis of Parameters indicated in this report.
Estimated
Parameter Method Uncertainty
(%)
pH (at 25 °C) - Lab SABS 11 : (1990 — 3" Revision) 0,019
pH (at 25 <C) — Field* SABS 11 : (1990 — 3" Revision) -
Langelier Saturation Index (at 25 “C)* Calculation -
Conductivity (mS/m) (at 25 °C) STD Method 2501 A (1992) 2,15
Turbidity (NTU) Hach 8237 1,81
Colour (mg/l as Pt)* Hach 8025 -
Total Alkalinity (mg/l as CaCO3)* STD Methods 2320 (1992) -
Total Hardness (mg/l as CaCOs) SABS SM 1265 (2000) 0,09
Calcium (mg/l as CaCOs,) SABS SM 1265 (2000) 0,09
Magnesium (mg/l as CaCO3) SABS SM 1265 (2000) 0,08
Chloride (mg/l as Cl) SABS 202 (2" Revision) 0,08
Fluoride (mg/l as F) Hach 8029 0,19
Iron (ug/l as Fe) SANS 5207 (2004) 0,09
Manganese (ug/l as Mn) SANS 5209 (2005) 0,09
Aluminium (pg/l as Al) SANS 6169 (2005) 0,14
Calcium Carbonate Precipitation Potential* | Calculation -
Free Chlorine (mg/l)* Lovibond Method 3 -
Sodium (mg/l as Na) SANS 6050 (2004) 0,08
Potassium (mg/l as K) STD Method 3111 B (1992) 0,07
Zinc (mg/l as Zn) SANS 5214 (2005) 0,08
Nitrate Nitrogen (mg/l as N) Hach 8150 0,12
Nitrate Nitrogen (mg/l as N) Lovibond Method using Brucine 0,057
Nitrite Nitrogen (mg/l as N) Lovibond Method 0,08
Nitrate & Nitrite Nitrogen (mg/l as N) Hach 8150 -
Ammonia (mg/l as N) STD Method 4500-NHs:C (1992) 0,07
Sulphate (mg/l as SO4) Hach 8051 0,17
Total Dissolved Solids* STD Method 2501 A (1992) 1,63
E.coli (organisms per 100 ml) SABS 221 (2002) -
Coliforms (organisms per 100 ml) SABS 221 (2002) -
Total Plate Count (organisms per ml) Petrifilm ™ -
Faecal coliforms (organisms per 100 ml) SABS SM 221 (2002) -
Settleable Solids (ml/l)* STD Method 2540 F (1992) -
Chemical Oxygen Demand (mg/l) SANS 6048 (2005) 0,08
Total Kjeldahl Nitrogen (mg/l)* Hach 8075 -
Dissolved Oxygen (mg/l)* STD Method 4500 O-G -
Total Suspended Solids (mg/l)* STD Method 2540 D (1992) -
Volatile Suspended Solids (mg/l)* STD Method 2540 E (1992) -
Total Phosphate (mg/l as P)* STD Method 4500-PB (1992) / Hach 8114 -
Ortho Phosphate (mg/l as P)* Hach 8114 -
Copper (ug/l as Cu) SANS 5203 (2005) 0,13

* Tests marked “Not SANAS Accredited” in this report are not included in the SANAS

Schedule of Accreditation for this laboratory.

(Schedule of Accreditation excludes sampling)
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